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ALUMINIUM FOR ELECTRICAL CON- 
DUCTORS. 


REcENTLY attention has frequently been drawn to the 
fact that the high price of copper opens a field of usefulness 
for aluminium in electrical construction. For two or three 
years past this metal has been increasingly used for electrical 
conductors, and owing to the improvements which have been 
made in its manufacture, the physical and mechanical 
properties of aluminium are such as to compare favourably 
with those of copper, while the much smaller specific gravity 
of aluminium, as compared with copper, gives the former 
metal a very decided advantage in several directions. The 
disadvantage—from an electrical point of view—in the use 
of aluminium is its comparatively low conductivity, which 
is from 54 to 63, as compared with copper 96—99. The 
specific gravity of aluminium is 2°68, as compared with 
copper 8°93, copper being thus 3°33 times as heavy. There- 
fore, for conducting a given chrrent with a given loss in 
volts the relative weights of a copper and an aluminium 
conductor would be as one of copper to 


1 975 
1 x ais x w-™ 0°5 of aluminium, 


i.e, @ saving of 50 per cent. in weight is effected by the use of 
aluminium conductors as compared with copper from the 
point of view of equal conductance. Although the tensile 
strength of copper wire may be taken as about 15 per cent. 
higher than that of alaminium wire for overhead conductors, 
the advantage still lies with aluminium, owing to its lightness, 
but the distance between the polessupporting the overhead wire 
cannot be increased in the proportion that would be suggested 
by a consideration of the tensile strength and the specific 
gravity alone, as the increased bulk of the aluminium wire 
for a given conductance renders the line more sensitive to 
wind pressure and snow. 

On the whole, however, the experience that has been gained 
of the use of aluminium in electrical construction has been 
such that it may fairly be said that for electrical con- 
ductors it has passed the experimental stage, a fact that 
would appear to be appreciated by the Pittsburg Reduction 
Company, who have recently installed some special plant for 
supplying the market with this metal. This company has 
erected four new 10-pole Westinghouse direct current gene- 
rators, each giving 2,500 amperes at 300 volts, and driven by 
turbines. Besides these there are six’ other Westinghouse 
generators, each of about the same capacity as the above— 
namely, about 1,000 u.p. To cope with the power required 
by the Pittsburg Reduction Company, the Niagara Falls 
Hydraulic Power and Manufacturing Company is putting 
in two new turbines. Such preparations are in themselves 
sufficient indications of what is expected of aluminium. It 
should not be overlooked, in this connection, that the British 
Aluminium Company at Foyers has not been idle, and is 
extending its works to cops with the demand for its products. 

D 


| 
serieg i ne 
anda 
engages 
mal, 
electric 
port is 
ooked 
Which 5 
ovided 
ites to 
aralle] 
mount — 
e 
eturn, 
» 1898, 
overal 
radii 
1e the i 
drical 
in the 
sheet 
cting 
aims, 
In 
ratus 
ption 
into 
yases 
ated 
hich 
3 are 
hich 
ipe, 
1th, 
this 
Je 
one 
ned 
J in 
iby 
ade 
‘he 
; 
of 
id. 
in 
es 
id 
re - 
. 
2 
iS 


1082 | THE ELECTRICAL REVIEW. 


[Vol. 46. No. 1,179, Jum 29. 1900, 


A few figures relating to aluminium conductors will be of 


interest, and the following details are taken from a paper ~ 


by Mr. Frank O. Perkins which appeared in a recent issue 
of the Western Electrician, He instances the following uses 
of aluminium :—On the interurban line between Kansas 
City and Leavenworth, the aluminium cables have a 
sectional area of 350,000 circular mils, and about 100 miles 
of these cables have been installed. , 

The Standard Electric Company, of California, has an 
aluminium line 434 miles long, which transmits 1,000 Kw. 
at aloss of 8 per cent.; polyphase currents are used, The 
line weighs 4194 lbs. per mile, the resistance of the entire 
line is 92 ohms, and the pressure is 25,000 volts. 

The North-Western Elevated Railway, of Chicago, has 
installed aluminium feeders to the extent of over 150,000 lbs. 
in weight, three sizes being used, of 785,000, 1,000,000, and 
1,300,000 circular mils sectional area respectively. The 
Hartford City Electric Light Company has recently installed 
a three-phase line for transmitting over 2,000 HP. to a dis- 
tance of 11 miles, and for this aluminium cables of a sectional 
area of 342,000 circular mils are used, over 30 tons weight of 
aluminium being required. The cable has an ohmic resist- 
ance of 0°05 ohm per 1,000 feet at 75° F., and a conduc- 
tivity of 60. The comparative conductivity with respect to 
copper is guaranteed to be as 100 to 161°7, and the tensile 
strength not less than 27,700 lbs. per square inch, with a 
limit of elasticity at 18,000 lbs. per square inch. The cable 
is carried overhead, the supports being 100 feet apari. 

The question of price is naturally a very important one, 
but the actual price at which a pound of aluminium can be 
bought is not the final figure which the electrical engineer 
hasto consider. The cost of an alaminium conductor must 
be worked out on the basis of cost per given amount of 
energy transmitted with a given loss. Thus copper at £90 a 

‘ton, or 10d. a pound, would be equivalent, roughly, to 
aluminium at 20d. a pound, since the weight of aluminium 
for the same conductance, as worked out at the beginning of 
this article, is about 50 per cent. that of copper. Then from 
the point of view of efficiency for overhead cables, regard 
must be had to the increase of bulk for a given conductance, 
as compared with copper, and its influence upon the per- 
missible length of span for an equal factor of safety. 

The tensile strength of aluminium is considerably increased 
by alloying it with a small percentage of foreign metal, but, 
unfortunately, the electrical conductivity is thereby much 
reduced. Thus, with 1 per cent. alloy, the tensile strength 
of aluminium is increased from 39,000 lbs. per square inch 
to about 45,000 lbs. persquare inch, or with 2 per cent.alloy, to 
about 55,000 lbs. per square inch, but the conductivity will 
be reduced from 63 (Matthiessen’s standard) in commercially 
pure aluminium to 58 when 1 per cent. alloy is added, and 
to 54 when 2 per cent. alloy is added. The question of con- 
ductivity and tensile strength is one which can only be 
properly dealt with after a comprehensive study of the con- 
ditions under which the line has to work. On broad prin- 
ciples a low tensile strength and relatively high conductivity 
would be requisite for overhead transmission work, and a 
high tensile strength and comparatively low conductivity 
would be advisable for telephone and telegraph and other 
small wires, 

The facts that alaminium is not acted upon by dry air, and 
that moist air only causes the formation of a harmless salt, 


namely, the oxide of aluminium, which forms an impene. . 


trable coating on the metal, are points of distinct im. 
portance. 

The use of aluminium conductors for transmitting alter. 
nate current probably presents some advantages in comparison 
with copper. The self-induction in an aluminium circuit ig 
stated to be less than that in a copper circuit, the wires in each 
case being the same distance apart, so that the drop in volt- 
age in the aluminium circuit will be smaller. 

It is acknowledged that an alternating current does not 
flow uniformly in a conductor, and that the current density 
is greater near the surface. The increase in wires of less 
than 4 or } inch diameter is so slight as to be negligible, 
and may be taken to be the same in copper and aluminium 
conductors. 

The heating effect for a given conductance will be smaller 
in the aluminium wire, since the wire with the smaller sur- 
face will heat more for the same O?R effect. Here again, 
although the difference is slight, it is in favour of aluminium. 

On the score of initial cost there is little to choose between 
the two metals, and where it is possible to usé overhead wires, 
the advisability of employing aluminium is certainly worth 
consideration. 


County Court Jurisdiction with regard to Tele- 
phones.—The case of the National Telephone Company », 
the Tunbridge Wells Corporation, which was reported in our 
issue of last week, affords an illustration of the arbitrary powér 
which our present system of statute law confers upon the 
local authority in matters electrical. It seems that the Cor- 
poration of Tunbridge Wells refused to allow the National 
Telephone Company to lay their lines in the town. The 
company appealed to the County Court Judge, who, accord- 
ing to the decision in the above case, has no jurisdiction to 
deal with the matter. This extraordinary anomaly comes 
about in the following way :—By the Telegraph Act, 1863, 
a telegraph company may break up any street or road ina 
municipal borough, subject to the consent of the local 
authority. The same provisions were made to apply to the 
case of the Postmaster-General, in whom the exclusive 
power to send telegrams (and telephone messages) is now 
vested. By an Act passed in 1878 it was provided that 


where a local authority refuses to grant permission to the 


Postmaster-General to break up streets, he may appeal to a 
stipendiary magistrate or a County Court Jadge, either of 
whom may give the necessary consent. By the. Telegraph 
Act, 1892, the Postmaster-General is empowered to grant 
licenses to a company, but subject to the consent of the local 
authority to the breaking up of the streets. Under these 
circumstances, the National Telephone Company, who sought 
to break up streets in Tunbridge Wells, claimed a right to 
appeal to the County Court Judge from a refusal of the Cor- 
* poration to allow them to do so. Mr. Justice Grantham and 
Mr. Justice Channell have refused to allow such an appeal. 
“On the ing of the Act of 1892,” said Mr. Justice 
Grantham, “the Crown delegated to private companies 
powers which up to that time it had retained in its own 
hands ; panos. it has given to the highway authorities 
greater powers of consenting to or forbidding proposed 
alterations in their streets than they formerly possessed.” 
In view of this decision, the accuracy of which we have no 
reason to doubt, it is enpneemt that the local authorities can 
always place an obstacle in the way of the National Tele- 
phone * sec in their endeavours to provide a useful 
‘means of communication. Small wonder is it that, hampered 
with restrictions of this kind, the company is harshly spoken 
of. The true significance of this case becomes ¢ 
to view when we remember that the local anthority them- 
selves desire to become pe gine of a system of telephonic 
communication within their district. 
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BROWN, BOVERI & CO.’8 EXHIBIT AT THE 
PARIS EXHIBITION. 


ProBABLY the most extensive electrical exhibit of any one 
firm is that sent by Messrs. Brown, Boveri & Co. 

The principal item is a three-phase 1,500-Kw. generator, 
giving 1,000 volts at 42°6 cycles per second, direct coupled to 
a triple srr Sulzer engine running at 83 revolutions 
minute. This machine is shown in the diagrams below, and it 
will be noticed that the armature is carried by two spider 
frames, which, besides stiffening the whole structure, are carried 
on trunnion rings cast on the bearings, so that a concentric 
position of the ar- 
mature with respect 
to the field magnets 
is assured. The 
whole armature is 
also capable of 
being turned round 
by means of a bar- 
ring gear, so that 
every part is easily 
accessible for ex- 
amination and 
cleaning. 

This construction 
has been copied by 
other makers; in 
fact, generally 
speaking, Continen- 
tal practice of the ~ © 
present day appears 
to follow very 
closely what might 
be called the Brown 
school or system of 
design. For ex- 
ample, the use of cylindrical magnets with rectangular 
pole-pieces, the winding being of bare copper on edge; 
fly-wheels with double sets of arms, between which are 
placed the pole-bolts; the armature conductors wound 
through tunnels in the core, which are lined with seamless 
insulating tubes, &c. 

In the Russian section, Messrs. Brown, Boveri & Co. 
have supplied a 350-H.P. three-phase alternator, giving 190 
volts and 40 cycles - second when running at 92 revolu- 
tions per minute. This machine is direct connected to an 


engine by Messrs. Bromley Bros., of Moscow. The design is 
shown in fig. 1, and it will be seen that it is on the lines of 
the Niagara generator, that is to say, the poles are fixed 
inside the overhanging rim of the fly-wheel. In this way 
considerable fly-wheel effort is obtained, whilst the magnetic 
pull of the poles on the stationary armature is in opposition 
to centrifugal force. Messrs, J. J. Rieter & Co. are exhi- 
biting a similar machine in the Swiss section. 

Besides the above-mentioned machines, and a direct- 
driven exciter for the (Sulzer engine) 1,500 Kw. generator, 
there are many other machines scattered about the electricity 
building, &c, The following is a complete list :— 


Through the Swiss Locomotive and Engine Works, Win- 
terthur, for Fourviere, close to Lyons. 

One continuous-current motor, 150 H.P., 500 volts, 630 
revolutions, for railway work. 

Two continuous-current motors, 25 H.P., 500 volts, 850 
revolutions, for railway work. 

Goldstein Pumping Plant, Frankfort-on-Main. 

One asynchronous single-phase motor for an output of 


135 H.P., 2,850 volts, 45°3 cycles, 670 revolutions, for direct 
connection to Sulzer centrifugal pump. 

Through Messrs. Bell & Co., Kriens. 

One continuous current motor, type 0/1, 14 H.P., 220 volts, 
1,800 revolutions. 


One continuous 
current motor, type 
0/2, 4 HP, 220 
volts, 1,380 revo- 
lutions. 

Three continuous 
current motors, 
type 0/3,5—8 H.P., 
220 volts, 1,220 re- 
volutions. 
One continuous 
current motor, type 
0/5, 12 Hv. 440 
volta, 850 revolu- 
tions. 
Through Messrs. 

 Escher-Wyss & Co., 

Stirich. 

One continuous 
— current motor, type 

0/10, 48 H.p., 440 

, Volts, 350—450 re- 

volutions for direct 


Fia. 1, é coupling to pump. 


One continuous 
current dynamo, type 0/8, 24 u.P., 440 volts, 400—500 


Tevolutions for direct coupling to turbine. 


Through Ad. Saurer, Arbon. 

One three-phase motor, No. 3, 2 H.P., 190 volts, 50 cycles, 
1,500 revolutions. 

One three-phase motor, No. 3, 1 H.P., 190 volts, 50 cycles, 
1,500 revolutions, 

One three-phase motor, No. 1, 0°25 u.P., 190 volts, 50 
cycles, 1,500 revolutions. 

Through Compagnie Electro-M écanique, Paris, for Rose Bros. 


One single-phase motor, No. 8, with wound rotating part 
and slip rings, 15 H.P., 110 volts, 42 cycles, 840 revolutions. 

One single-phase motor, No. 7, 10 #.P., with wound rotating 
part and slip rings, 110 volts, 42 cyclez, 840 revolutions. 

One single-phase motor, No. 6, 7 4H.P., with wound 
rotating part and slip rings, 110 volts, 42 cycles, 1,260 
revolutions. 

For Farcot. . 

One single-phase motor, No, 94, 25 H.P., with slip rings, 
110 volts, 40 cycles, 800 revolations. 

One single-phase motor, No. 5, 34 H.P., with short- 
circuited rotating part, 110 volts, 40 cycles, 1,200 revolutions. 
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For Compagnie Electro-Mécanique. 

One three-phase generator, type WA. 5/16, 10 4.P., with 
two bearings and direct coupled exciter, 200 volts, 40 cycles, 
800 revolutions, 

One three-phase motor, No. 6, 10 u.P., with slip rings, 190 
volts, 40 cycles, 800 revolutions. 

One three-phase motor, No. 8, 1 H.P., 190 volts, 40 cycles, 
1,200 revolutions. 

One three-phase transformer with oil insulation, output 
160 KW., three-core type, transformation ratio 3,500 volts to 
120 volts. 

One continuous current motor, 0/8, 25 H P., 440 volts, 450 
revolutions. 

One continuous current motor, 0/4, 9 H.P., 440 volts, 1,000 
revolutions. 

One single-phase motor, No. 6, 7 4.P., with slip rings, 190 
volts, 40 cycles, 1,200 revolutions, 

One single-phase motor, No. 3, 1 H.P., 190 volts, 40 cycler, 
1,200 revolutions. 

Two single-phase motors, No. 2, } H.P., 110 volts, 42 
cycles, 1,250 revolutions. 

For Trocadero (Pumping Plant for Cascade). 

One three-phase motor, No. 13, closed type, 110 1.P., 
2,000 volts, 50 cycles, 750 revolutions. 


A POWERFUL ELECTRIC PUMP. 


In a recent issue of the Scientific American Mr. Chester 
Haile described the pumping station and filtering trench, 
&c., at Austin, Texas, 

It was found that to secure a lasting supply of pure water, 
the best course was by the filtration process, either natural 
or artificial. The city decided to build another pumping 

lant in addition to the one already in use at the artificial 
am, 24 miles nearer the city, and on a large deposit of 
filtering sand beside the river. About two years ago this 
station was com- 
pleted, its dimen- 
sions being 50 by 
50 feet, and the 
jumping pit was so 
hat the 
imps would never 
ift water over 15 
feet. The water for 
this station was 
taken from filtering 
trenches by large 
reciprocating power 
pumps, driven by 
electric motors, 
power being trans- 
mitted from the 
main power plant. 

Three filtering 
trenches are con- 
nected with the 
pumping station by 
600 feet of 24-inch 
cast-iron suction 
pipe. The first 
pump installed was 
afour million gallon 
Worthington du- 
plex pump, with 
plungers 194 inches 
in diameter and 24 inches stroke, making 26 revolutions per 
minute. 

This pump is driven by a synchronous motor built by the 
General Electric Company, running 600 revolutions per 
minute. It has been in — for about one year, and 
much experience was gained, in the installation of this set, 
to assist the superintendent in the design of another pump. 
It was found after a careful examination that 86 per cent. 
of the energy delivered to the motor came out in the shape 
of water to the general system. 

The experience gained in the installation of the first pump 
pointed strongly towards a triplex pump and a slower 


A PowerFut Enectric Pump, 


running motor ; and after several months of careful study 
and deliberate .calculations, in November of last year a 
second pump, of the triplex pattern, six million gallons 
capacity, designed to run 25 revolutions per minute, was 
designed by Superintendent Patterson, and drawings of 
same made by Civil Engineer Charles R. Watts, and an 
order was placed with Henry R. Worthington. 

This powerful pump has lately been completed, and 
Aelivered by its makers to the city of Austin, at a cost of 
$29,000. It is run bya 300 Kw.synchronous motor maki 
100 revolutions per minute. The advantages of the triplex 
pump are that it will’ maintain a more constant pressure on 
the mains, and be much easier on the motor. The pump is 
an outside packed plunger pump, 18} inches in diameter, by 
24 inches stroke, and the two pumps together will deliver 
10,000,000 gallons of water per day into the mains. 

A great deal can be said in favour of synchronous motors 
for work of this character, they being very efficient, giving 
absolutely constant speed under all conditions, and standing 
an immense amount of abuse, their only failing being lack 
of starting effect, and this has been provided for by getting 
the motor up to , and starting the pump by a very 
large friction clutch. When once energised they can be 
overloaded to the extent of 300 per cent. before dropping 
out. 

By the construction of this new filtering plant, Austin will 
secure 10,000,000 gallons of filtered water, which cannot be 
polluted and become dangerous for drinking purposes ; a 
danger which exists in water drawn direct from the rivers.. 


ELECTRIC CAB SYSTEM OF PARIS.* 


Tue city of Paris is provided with an electric cab service 
which, although at first in a more or less experimental stage, 
is now rapidly coming into successful operation. The 
Compagnie Gene- 
rale des Voitures, 
which operates all 
the cabs in the city, 
some time ago made 
an addition to its 
existing property 


just outside the city 
limite, and 


erected a number 
of buildings to ac- 
commodate the 
electric system, in- 
clnding a. power 
house, accumulator 
building, carriage 
house, &c. 
After a number 
of tests, 
y decided to 
rad the type of 
cab shown in our 
illustrations. The 
cab body, which is 
interchangeable, is 
==] supported on a 
‘frame which rests 
upon the front axle 
by two elliptical 
springs and upon 
the rear axle by two springs placed longitudinally, this dis- 
ition being adopted to give more room to the motor and 
ifferential. The case containing the battery is supported 
underneath the frame of the vehicle, this arrangement per- 
mitting of an easy Kor aap’ The motor drives the rear 
wheels by means of chai gearing, the wheels being of wood 
with solid rubber tyres. steer the vehicle the forward 
track is turned by means of a hand wheel in front of the 
motorman’s seat. To the springs of the cab are attached four 
wrought-iron arms supporting a bronze crown upon which 


* Scientijic American. 
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turns a similar crown attached tothe frame. A series of 
rollers is provided to diminish the friction between the two 
crowns ; the lower one carries a central pin upon which it 
turns. This crown is toothed around its periphery and 
engages with a pinion on the lower end of the vertical 
steering shaft. This shaft up through an iron 
colamn shown in the front of the cab, where it ends in a 
pinion, this being turned by an endless screw worked by 
the, bead wheel. In this way the motorman steers the 
vehicle. 

One of the accompanying illustrations shows the general 
arrangement of the motor and back part of the cab. The motor 


Cas on Ratsep Tracks; TROLLEY FREesH ACCUMULATOR 
BENEATH. 


is of the Lundell-Johnson type ; it has four polee, and is series 
wound. [t differs from the usual type of motor in having 
two commutators, one on either end of the armature, this 
latter ae two series of windings. The field coils are 
also divided into two separate circuits, thus permitting 
several different combinations of circuits to regulate the 

without changing the battery connections. The 
weight of the motor is about 96 kilogrammes, and it 
gives from 34 to 4 H.P., with a speed of 1,500 revolutions 
per minute, when the cab runs normally at 16 kilometres 


CuarGine Room. 


per hour. The pinion seen on the left of the motor is 
of rawhide, having 22 teeth, with steel endplates, and 
engages with the large gear wheel of 81 teeth placed upon 
the crown of the differential. At each end, the shaft of the 
differential is sapported by a long bearing, and carries on 
its outer end a chain wheel of 19 ‘teeth, seen on the left, 
which drives the rear axle. The motor is supported on 
a bronze plate which, in the rear, is pivoted around a 
shaft placed in line with the centres of the driving wheels. 
This plate is supported on its inner end by a coiled spring 
resting upon a horizontal bar. The different. circnits of the 
motor pass into a series of connecting posts at the top, from 


which a series of wires pass in front to the controller. The 
controller is placed under the driver's seat, where it is 
entirely enclosed. It consists of a small dram with rubbing 
contacts, of the usual type, placed horizontally. The shaft 
is provided with a pinion on the left-hand side, engaging 
with a toothed sector, the latter being coanected to a lever 
on the outside of the box and within easy reach of the hand. 
The different speeds are obtained by combining the field and 
armature circuits of the motor. The battery connections 
remain unchanged. The two electric brakes are also 
operated by the controller, and the cab has one cylinder 
brake as well as the ordinary brake shoes ; these are arranged 
to cut off the current when the brake-pedal is applied. 

The electrical plant necessary to charge the batteries con- 
sists of a boiler room and a dynamo room. It contains two 
engines of 250 H.P, each driving a dynamo of the Alioth 


CaB WITH UNDER-HUNG AccUMULATOR IN PLACE. 


t The dynamos have each a capacity of 1,200 amperes 
volts. From each dynamo flexible cables of 
large section pass to the switchboard, which is in a gallery at 
one end of the station, and from there the conductors lead to 
the accumulator charging rooms. 

The rooms set apart for charging the accumulators form 
one of the original features of the plant. They are arranged 
so that the batteries may be easily handled and the opera- 
tion of charging carried out rapidly. Two charging rooms 
are provided, one on the ground floor and the other in the 


Moror AND Divine GEAR. 


second story; the former is shown in one of the illustrations. 
In the centre runs the main track, bringing the accumulator 
boxes, mounted each upon its track, to the desired points, 
-where they are rolled ont upon the elevated side platform in 
front of the charging post. The latter consist of a number 
of panels placed along the wall above the accumulators, each 
nel being connected with the main circuit. The current 
is measured by an ammeter at the top, and the circuit passes 
to a rbeostat below. The panel is completed by a switch 
and a pair of fasible cut-outs, from which the cables pass 
below to the accumulators. The lower floor has 54 of these 
charging panels and the second floor about the same number. 
E 
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The main current is distributed to the charging posts by a 
switchboard placed at each end of the room, and protected 


from acid fumes by a glass panel. The rooms, above and 


below, have cement floors, and tarred wood is used through- 
out. The accumulator boxes are carried to the second floor 
by a hydraulic elevator ; for this two pumps are provided, 
each driven by an Alioth motor of 6 H.P. 

The type of accumulators used is that controlled by the 
Société pour le Travail Electrique des Metaux. The 
elements are of the mixed type, the positive plates being 
composed of a number of flat and slightly corrugated strips 
of lead placed one upon the other and soldered at intervals to 
the central cores and sides of the plate; the negative plates 
are of reduced chloride of lead, contained in a lead grid. 
Ebonite cells are used, with a false bottom, and between the 
plates is placed a thin corrugated strip of ebonite, pierced 
with pat holes. For each cab, 44 cells are used, weighing 
750 kilogrammes ; their capacity is about 175 ampere-hours, 
and the current taken by the motor varies from 20 to 60 
am , 80 that a battery should allow a distance of 50 to 
60 kilometres. The cells are placed in an iron-bound wood 
box, which is suspended by four chains, the points of sus- 
pension being supported upon springs. The battery has 
thus a double suspension, taking into account the springs of 
the cab. The box is prevented from swinging by a system 
of tie-rods. 

The question of replacing the accumulator boxes in the 
cabs as they come in from service is an ne aw one, as 
there should be no loss of time in changing the boxes. The 
cab, as it comes in with its exhausted battery, is brought 
under the gallery and rolled upon an inclined track. The 
battery is thus at a considerable height from the ground, and 
this permits the truck to be rolled under it upon a track 
arranged for the purpose. Below the cab is a hydraulic 
elevator, worked by a lever near by, which lifts the truck to 
the height of the battery; the latter is thus raised, as this 

its the uncoupling of the suspension chain and tie-rods. 
he latter is then lowered with its truck to the level of the 
rails and rolled into the charging house; a fresh battery, 
also upon its truck, is brought out and put in place by 
reversing the operation. In this manner the driver is not 
obliged to leave his seat while the battery is being replaced. 
During this time the motor is examined and put in order by 
a lid in the rear of the cab, or by removing the interior 
cushions of the cab and opening the seat. At present six of 
the inclined tracks or elevators have been installed. 


— 


THE HUDDERSFIELD CONVENTION OF 
THE MEA. 


In our notice of this annual gathering last week we briefly 
alluded to the complimentary dinner given to the delegates 
and friends by Mr. Joseph Hopkinson, as the final act in the 
first day’s proceedings. It was a compliment as graceful as 
it was spontaneous, and, if for nothing else, those who were 

resent will always retain pleasant recollections of the 
Hndderefield convention. 

Mr. Ferranti, with his happy knack of saying the right 
thing at the right time, voiced the feeling of the guests, 
when in his reply to the toast of the “ Electrical Industries,” 
he pointed out how the progress of electrical industry had 
developed many other businesses, but none more fully than 
the manufactures of their good hosts that night, and he was 
sure no firm in the country had done more to supply their 
central stations with all sorts of excellent fittings than that 
of Messrs. Hopkinson. 

Alderman J. Lee Walker was also happy in his apprecia- 
tion of the public spirit of Mr. Hopkinson, who had not 
waited for the municipality to act, as was generally the case, 
but had taken upon himself the duty of providing that 
hcspitable entertainment. 

o Thursday morning the following papers were read in 
abstract and discussed :— Power Supply by Single-Phase 
Motors,” by T. P. Wilmshurst ; “ Notes on the Maintenance 
of Motors on Hire from an Electricity Works,” by OC. A. L. 
Prussman; “Combined Management of Tramways and 
Lighting Departments,” by R. 0. Quin ; and “ Methoda of 


Reducing Light Load Losses,” by H. L. P. Boot. The 
papers on “ Electric Motors” we publish in abstract to-day, 
together with a brief discussion thereon; Wednesday's 
— on the “ Means of Stimulating a Demand for an 


ectric Supply, we treat jointly, giving also the views of: 


those who discussed the points advanced. We shall go on 
from week to week commenting on, in our usual manner, the 
papers read before the Convention. 

he Mayoral Garden Party in the afternoon was somewhat 


marred by adverse weather, which was anything but favour-. 


able to outdoor gatherings, but some 900 ladies and gentle- 
men were received by the Mayor and Mayoress in Beaumont 
Park, and made the hest of it under the circumstances. 

In the evening the Association dinner, under the chair- 
manship of the President, Mr. A. B. Mountain, was held, 
The principal speech of the evening was that of Sir J. T. 
Wodehouse, M.P., who, in replying to the toast of “The 
Guests,” gave what was practically an address on municipal 
trading :— 

We could not exaggerate, said the speaker, the powers of electrica 


science, and he felt, therefore, that their Association—an associa- 
tion necessarily of young men, because these diecoveries and mar- 


vellous powers were only associated with the present generation— . 


had a great future before it. He eame from an atmosphere which 
was literally surcharged with electricity. There was not a committee 
room in the House of Commons at the present moment which was 
not fall of electrical energy. His honourable colleague who repre- 
sented the county division in which Huddersfield was situate had 
been engaged for the last five or six weeks as chairman of a com- 
mittee dealing with the general power distributing Bills, and it 
would then have been most interesting to that gathering if he had 
been able to attend there that night and give them some of the vast 
stores of information which had been poured into his mind by the 
experts during the last five or six weeks over which the inquiries had 
extended. He was sure, also, it would have been of the deepest pos- 
sible interest to every one of them if Sir James Kitson had found 
himself able not only to attend, but also to tell them what the Oom- 
mittee intended to do with the Bills now before them. He himself 
had been sitting on a committee dealing with electric traction and 
electric light Bills, and when the great Bill of the Dablia Oorpora- 
tion was remitted to that Committee he had to ask that he be dis- 
charged, because, hearing that it would occupy a very long time, 
he found it impossible, consistent with his: engagements, to go 
through the sitting, In an adjoining room there had been 
that most interesting inquiry with regard to the monorail system 
between Liverpool and Manchester—a system which occupied 
the attention of electricians throughout the world, and 
which opened up such vast possibilities that, although for 
the present session the scheme did not commend itself to the 
Committee, they all believed that in time, when it was properly 
developed, it would receive the sanction of Parliament. Through 
Committee after Committee it was the same. They all seemed to be 
engaged upon electrical schemes of one kind or another, and many of 
them had to do with Corporations. As he himself, as some of them 
might know, was vice-chairman of the Association of Municipal 
Corporations, and had been engagzd in municipal work for nearly 20 
years, he was necessarily brought into connection with the represen- 
tatives of municipalities throughout the country. In his position 
one could not help realising that the recent development of elec- 
tricity was the great cause of the action of those who objected to 
municipal trading, and who wished to limit the powers of the muni- 
cipalities in those directions. As Alderman Pearson had told them, 
he himself was a thorough believer in municipal trading at all events 
with all those matters which concerned the lives, the health, and the 
real benefit of the community. He thoroughly believed in the com- 
munities having in their own hands the powers of electric locomo- 
tion. Then he also agreed with the communities having the powers 
of themselves working the telephonic system. He sat on the Com- 
mittee appointed by Parliament to deal with the quéstion of tele- 
phones two years ago, and took an active part in the consideration of 
the Bill introduced by the Government last year. He was absolutely 
convinced that if telephony was to be developed in this country, so 


* gs to raise it from the position of being the tenth in the countries 


of the world to the position which it ought to hold of being the first, 
telephonic work must be done by the localities themselves. He was 
quite satisfied from the statistics and other information which they 
had before them, that such enterprises could only properly be worked 
by the municipalities. The present Government had steadily set 
their face against State enterprise in this direction. They had deemed 
it unwise to increase the number of civil servants by taking over all 
those who were employed in telephonic work. When they considered 
that, he held that not only the cheapest, but the best and the most 
efficient way in which to develop telephony in this country 
was by municipal enterprise. Those who first tried to upset 
municipal work with regard to tramways now began to realise 
from the experiences of places like Glasgow, Huddersfield, and 
other enterprising towns, the benefits of municipalisation. The 
same thing applied to electric light, and he believed that if the 
municipalities would only have the courage, the same statement 
would be applicable to telephony, the principle in each case being 
exactly the same. It had been established to the satisfaction of the 
Parliamentary Committee that out of the number of telephonic 
mesiages sent in this country something like 95 per cent, he 
believed 98 per cent., were local messages, and that only 2 per cent. 
or 5 per cent., if they took the larger amount of cases, was it 
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necessary to use the trunk wires. This meant that the vast 


majority of messages were sent within their local areas, and there- 
fore it was quite within the power and the province of the munici- 
palities to work telephones themselves. He believed, from all he 
knew on the subject, that this could ba done by the localities for 
themselves at one-third the expense which subscribers had to pay at 
the present time, and at the same time the service could be made 
more efficient. He had read all the evidence he could which had 
been submitted to the Municipal Trading Committee, and it did not 
for a single moment shake his faith or alter his opinion in the power 
of the municipalities to deal with this question. For example they 
had the eloquent testimony of Sir Courtenay Boyle, the permanent 
secretary to the Board of Trade, as to the wise exercise of the powers 
entrusted to them by the municipalities of the country. He there- 
fore hoped that the Municipal Trading Oommittee’s work, so far 
from resulting in any curtailing of the powers of our great munici- 
palities, would on the other hand lead to their extension. In that 
respect electricity would have an important part to play. The 
development of their powers must lay largely in that direction. 
The municipal electrical engineers would become more important 
men. They would receive higher pay. He had always advocated 
public servants receiving a good rate of pay, and believed that there 
could be no greater mistake and no more extravagant error than to 
under-pay public officials. There was, he said again, a great fature 
before them, They were closely associated with municipal enterprise, 
and through them he believed the future developments would come. 
Their association would therefore grow in importance and in power. 
Councillor THomson then proposed the toast of “The Municipal 
Electrical Association,” and the President, who was warmly received, 
responded to the toast. He thought what they had heard from Sir 
James Woodhouse must be encouraging to all of them who had been 
troubling themselves with the questions of municipal trading. The 
point at which progress was impeded was when Corporations used 
that word which they were so often in the habit of using—" con- 
sideration.” When, for example, some Corporation began to consider 
the question of putting down an electricity supply works they 
usually spent from one to five years in “consideration.” Somehow 
or other they would have to try and get Corporations to understand 
that the electric light was an absolutely paying, profitable, and 
necessary undertaking for any community. There must be no half 
measuresin matters of this kind. There was now no need for “ con- 
sideration ” for five years. He was quite certain that if they could 
persuade the smaller local authorities to take up this matter with 
more energy, the large private companies who were now endeavouring 
to exploit electricity would not by any means have the happy times 
they were contemplating. They also thanked Sir James for calling 
their attention toa matter which he could not help thinking they 
had very much neglected—the question of telephones. It was sur- 
prising when they thought of the great number of municipalities in 
this country that not more than 20 of them at the most had taken 
the trouble of really going into this question at all. It was a matter 
well worthy of their best consideration. 
Mr. W. A. Onamun submitted the toast of “The Electrical 
Industry,” after an excéedingly humorous history of its rise and 
progress, and 
Mr. Fmanantt, who responded, observed that wonderful as might 
be their achievements in the present and past, they were nothing to 
what he belieyed would be done in the future. He was also cf 
opinion that some of these developments would not be so long in 
being perfected, for thiigs were moving much quicker than they used 
todo. He directed their attention to the great schemes involved im 
the general power Bills, and pointed out that though they were 
instituted by private people for private gain, the resulting advan- 
tages to the public, if they were carried out, would be out of all 
proportion to any private gain that.might and probably would accrue. 
He also dealt upon the fact ,that municipalities, unless working in 
some great combination—and this was generally prevented through 
jealousies of each other—could not give the public the same privi- 
leges as could companies covering a wide area. He defended the 
principle, but cared not whether the work was done through the 


municipalities or private companies so long as the country and the 


public received the benefits which would flow from the carrying out | 


of these great schemes. 

Mr. H. MoLazsn, of engine building fame, also responded. 

On Friday the final meeting was held in the Albert Hall, 

Leeds, when no fewer than five papers were presented for 
discussion, two on “The Distribution of Electricity in 
Scattered Areas,” by L. Andrews and G. Wilkinson, one on 
“Maintaining Certain Portions of Electrical Distribution 
Systems at Earth Potential,” by C. H. Wordingham, one on 
“Impressions of Present American Tramway Practice,” by 
A. E. Le Rossignol, and one on “ Protection of Telegraph 
and Telephone Wires,” by R. C. Quin. 
_ Luncheon was afterwards offered to those present by the 
Lord Mayor of Leeds, and the afternoon was occupied in 
inspecting the electricity works and tramway power station 
and car sheds. Thus ended the Association’s practical work 
(with which Mr. Mountain should have every reason to be 
well pleased). Saturday morning being devoted to the usual 
business matters of the Council. 

The Association has determined to the services 
of a paid permanent secretary, and this is a step in the 
right direction, for given a youthful James Forrest, a 
Tadsbery, or a McMillan, the Association ought to ily 
develop in numbers and usefulness, and become a real power 


in the electrical world. Much depends upon the person 


selected, for ‘many institutions are what the persouality of 
their secretaries makes them. We hope the choice of the 
Council will be a judicious one. a 

We should be remiss in our duty as journalists did we 
neglect to offer our hearty congratulations to our con- 
temporarits, the Huddersfield Daily Chronicle and Daily 
Ezaminer, on their enterprise in printing the papers read, 
and for their very excellent and generally correct reports of the 
discussions thereon. The representatives of these newspapers 
had an arduous task to perform and they acquitted them- 
selves with distinction. 

To the Huddersfield and Borough Clubs also, we extend 
our thanks for the welcome accorded to those who attended 
the Conference, an act of thoughtful consideration to 
strangers in a strange land, which was highly appreciated. 


THE VOLTA EFFECT. 


Pror. Lop@n’s presidential address to the Physical 
Society on the cause of the Volta effect, and the discussion 
which took place at a subsequent meeting have emphasised 
his position in the matter, but have not drawn any reply from 
his opponents, with the exception, if we remember right, of a 
telegram from Lord Kelvin to say that his opinion was 
unchanged. It is probable that Prof. Lodge’s view of the 
phenomenon is now generally taken, and that the opposite 
opinion owes its importance to the support of but one dis- 
tinguished individual. The question which has slept for 16 
years has been revived only by the occasion of the Volta 
centenary, and with diminished interest ; and is unlikely 
ever to be debated again with much warmth. The difference 
between the views, which at one time seemed so great, is now 
curiously small.’ A note for the purposes of record may be 
made.of the recent discussion. 

Experimental evidence on the question whether the source 
of the Volta effect is in the difference between the tendencies 
of zinc and copper to combine with the surrounding medium; 
ot in a tendency to combination between the two metals 
themselves, has been sought in four ways. One way is to 
pass a current of electricity through the junction, and observe 
the heating effect. A second way is to observe the effect on 
the Volta force, of actions at the metallic junction. A third 
way is to observe the effect of altering the nature of the 
surrounding medium. The fourth is to cause combination to 
take place between the metals and the surrounding medium, 
or between the two metals themselves, and to ascertain how 
closely the heats of combination in either case correspond 
with the measured value of the Volta ¢ffect. 

The first of these, viz, the heat en at a junction 
by a current, has not been referred to by Prof. Lodge, and 
this is curious, because the argument baeed on it by Maxwell 
as conclusive against the contact hypothesis is, to some 
people, the most easily tangible objection to Lord Kelvin’s 
view. If @ current flows from zinc to copper through a 
junction, and if the potential of the zinc is higher than that 
of the copper, electrical energy disappears at the junction, and 
must be converted into another form. There is no chemical 
decomposition, nor formation of alloy, and (excepting the 
Peltier effect, negligible in this connection) there is no heat 
developed. No other form has been suggested in which the 
energy can pass away, and hence it is inferred that the zinc 
and copper at their junction are not at different potentials. 
Now, certainly the zinc is positively charged, and the copper 
is negatively charged, and less work is done in carrying a 
charge from the surface of the zinc to any external point 
than from the surface of the copper. Since the two metals 
are at the same potential the work done in carrying a charge 
from a point inside either to the same external ‘point is the 
same, and consequently the work done in carrying it through 
the zinc surface must be greater than through the copper 
surface. In other words, there must be an electromotive 
force at the copper air surface, or at the zinc air surface, or 
at both ; and the difference between them is the Volta force 
plus the small Peltier force. : 

The only action at the metallic janction which has been 
found to effect the Volta force is heating or cooling it. 
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’ Experiments made in this way have shown the existence of a 
true contact force, the Peltier effect, of an order of magnitude 
far lower than that of the Volta effect. The argument by 
which the value of the contact E.M.F. is deduced from the 
experiments, leading tothe equation, Jx = T.d E/d 1, is 
fully and explicitly accepted by Prof. Lodge, but not by its 
author, Lord Kelvin. .The interpretation of the equation is, 
morever, a subject of some controversy with Prof. Perry, but 
the grounds of his view are not very clear. 

The most satisfactory experiments yet made on the effect 
of changing the nature of the surrounding medium are the 
recent ones of Mr. Spiers, who changed the value of the 
Volta effect between platinum and iron from + ‘87 volt in 
oxygen to — ‘60 volt in hydrogen by exhaustion and heating. 
His work was referred to by Prof. Lodge, and by Prof. 
Armstrong, in terms of warm praise, and both expressed a 
hope that it would ba continued on the same lines. Owing 
to the fact, however, pointed out very clearly by Mr. Spiers, 
that the change was obtained by saturating both metals with 
hydrogen, so that the nature of the metals at their junction 
was changed as well as the nature of the metal gas contact 
surface, the experiment is not perfectly critical as between 
the two theories. Mr. Spiers’ results and method are likely 
to be very valuable, when better knowledge of the subject 
enables us to interpret them clearly. 

In experiments on the differences between the heats of 
solution of metals and their alloys much work has been done 
in recent years. Sir Wm. Roberts Austen obtained figures 
for the heat of, formation of brass which corresponded fairly 
with the figure obtained from the Volta effect and support 
Lord Kelvin’s,view. Mr. J. B. Tayler has experimented on 
the heats of solution in mercury of mixtures of metals and 
their alloys in order to determine the heat of formation of 
the alloys. “On the assumption that the solutions obtained 
are identical, the difference between the heat of solution of 
the mixture and that of the alloy is the heat of formation 
of the latter.”. “ Using the numbers so obtained to find by 
Kelvin’s theory the potential difference which should exist 
between the metals concerned when put in contact, results 
were obtained which agreed neither with the Volta effect nor 
the Peltier effect, hat were considerably nearer the former 
than the latter.” 

Experiments have also been made by Dr. Galt and by Mr. 
Baker by dissolving in nitric acid, but it was understood 
that. in these cases the results are unsatisfactory through 
uncertainty as to the exact products of the operation. Dr. 
Armstrong made an interesting suggestion that solution in 
bromine was a more promising way of proceeding. 

That Prof. Lodge’s address has not done more to decide 
the point at issue is perhaps due to the fact that there has 
been no reply. A challenge which is not taken up is ineffec- 
tive. So far as the evidence goer, the physical measure- 
ments appear to be all in his favour. If the chemical 
measurements are not all on his side, they certainly are not 
or the whole against him. The concluding chapter of his 
address is so interesting a statement of his own views that 
we reproduce it here :— 
Oxnarrze IV. 

Some Recent Modes of Regarding the Mechanism of the Chemical 

Contact Force, 

I have elsewhere tried to explain the mode in which I euguons the 
oxygen to act to bring about the momentary transfer of electricity 
which occurs across the junction of two metals the instant they are 
put into contact. The facts postulated are (1) the fact of chemical 
affinity between oxygen and metal, if amount different for different 
metals, and (2) the fact that oxygen atoms are, at any rate some of 
of these facts I surrounding layer of straining 

2 
oxygen atoms seeking to move up to the sinc, but Soaks to do so 
because of “the impossibility of conferring an absolute charge on 
matter” as Faraday in his ice-pail experiment put it, or because of 
the incompressibility of electricity, or because there is no avenue for 
the supply of electricity of the opposite sign. Consequently we have 
a state of siege, a kind of incipient polarisation, but no charge. The 
zinc is somewhat in the condition of an insulated sphere surrounded 
by a concentric negatively charged shell, so far as the interior of the 
shell is concerned. Outside the conditions are different, and the 
cause of the stress is different. There are no lines of electric force, 
there is no electrical difference of potential; whatever force or 
—— difference exists between isolated zinc and sir is chemical 

its nature—the result of the chemical affinity. This force may be 
due, as Helmholtz puts it, to a specific attraction of zing for elec- 
tricity, or it may be due to a specific attraction for oxygen; but 
whatever it is due to,so long as the surface is homogeneous, it is 
nee Ata results in no energy transformaticn or work done, it is 


Now establish connection at one point with some neutral sub. 


stance, say platinum, or a less strained at substance, like copper ;. 


instantly an avenue for the relief of the strain is provided, positive 
electricity flows across the junction into the zinc, takes up its abode 
on the surface facing the oxygen atoms, the oxygen atoms approach 
slightly nearer all round, the surrounding molecules all round ara 
polarised, their negative poles inwards, their positiva poles. outwards, 
a double layer is set up on the zinc,.and lines of force appear all 
through the surrounding dielectric. These lines reach from the zing 
free surface to the copper free surface, distributing themselves 
according to the ordinary rules of electrostatic capacity, and their 
termination on the copper constitute its negative charge. In other 
words, the oxygen atoms are slightly further removed than before 
from the copper, and it is to that extent protected even from its 


previous small tendency to oxidation ; on the other hand, the oxygen - 


atoms have approached slightly nearer to the zinc. Thus my doctring 
is not a doctrine of chemical combination, but of chemical approach, 
The oxygen atoms approach nearer the zinc, recede further the 
copper, and by these slight motions produce the whole volta effect, 

But this, it may be said, is nothing but a voltaic cell, except that 
the electrolyte is replaced by a dielectric, and so the current is 
momentary, not continuous. Precisely, that is my meaning. 

But then, it will be objected, if a current did pass, there would 

be actual oxidation; since for every electric unit that passes in a cell 
there must be an e equivalent of zinc oxidised. To 
this I agree. 
Well, then, pursues the objector, consider a condenser of great 
capacity with its alternate plates made of zinc and copper, very close 
together, and then short circuit it at some point, there will instantly 
be a great flow of electricity acrozs the junction to charge the con- 
denser, and accordingly there will be a perceptible amount of zinc 
oxidised. Your mere approach of oxygen atoms without combina- 
tion will no longer serve. 

At this point I appeal to arithmetic.. The charge on an atom is of 
the order 10—" electrostatic units. The oxygen atoms immediately 
in so-called contact with the zinc are constituents of its condensed 
air-film, a film so dense as to be virtually a liquid, hence it is subject 
to the intense molecular pressure. Not really a liquid, because it is 
far above the critical point, but not perceptibly differing from a liquid 
in density. If this be objected to, it is not essential tomy argument, 
only it seems to me likely to correspond roughly with the truth. The 
number of atoms per square centimetre in the layer facing the sinc 
will therefore be of the order 10°, Of these only —— will be 
oxygen, and probably it may be said that only a sm ae. presence are 
ionised, and so open to combination. But as I do not combina- 
tion, I see no necessity to postulate ionisation, or to care what 

rtions are in this condi Certainly I need molecules capable of 
ome polerised electrically, but that at the present date will hardly ba 
denied to any material molecules whatever. — 

Very well, then, if for any reason polarisation takes place, surface 
density of the charge in either face of the double layer can be 10!° x 
10-" = o = 10° electrostatic units per centimetre, ata maximum, 
The mechanical tension across the layer is 270%, and the intensity of 
electric field there is 47c, which is also the gradient of electric 


potential. 

Now the thickness of the layer is of molecular dimensions, 10-* 
centim. say ; bence the difference of potential between its faces, that 
is, the difference of potential between the zinc and the air in its 
neighbourhood, is 470z, which is of the order (10 x 10° x 10-* = 
10-2), Aoth of an electrostatic unit, or 3 volts. Now, plainly, this is 
of the right order of magnitude. The Volta effect cbserved can be 
explained by such an electrical double layer, by such a chemical layer 
of straining oxygen atoms, at a metallic surface. 

That it can be equally well explained for metals in absolute 
yacuum or free ether I would not presume to deny; but I cannot do 
the arithmetic for this case, because of an utter lack of data. It is 
to be observed, however, that the only gaseous or material substance 
needed (other than metal) is the coherent film on the surface, all the 
rest of the gas is merely a dielectric medium for the transmission of 
electrostatic conduction or lines of force, and for this function an 


* absolute vacuum serves perfectly. Oonsequently, merely removing 


the plates into the receiver of an air-pump will make no practical 
difference. 


Bat still, so far I have not met the hypothetically suggested 
difficulty about the condenser of large capacity and the amount of 
real chemical action needed to account for the current required to 
charge it to the voltaic difference of potential. 

We have only to proceed with the calculation. 

The condenser formed by the opposing surfaces of zinc and copper 
is a condenser of the same (or comparable) area to the molecular 
condensers just between either metal and the air, The 
only difference is that these last are of molecular thinness, whereas 
the condenser formed by well-fitting f » goo of zinc and copper is of a 
moderate thinness, z, say the hundredth part of a millimetre, or some- 
thing of that order. 

Hence, when the plates are approached from infinity to this 
distance < (first having been put into contact to establish the state of 
polarisation, of course), there will be.a rush of charge out of the 
molecular condenser into the newly formed condenser; for they are 
condensers in series, and every unit gained by one must be lost by 
the other. 

But since the molecular condensers are to retain their original 
potential difference, this supply of electricity can only be given by 4 
change in their capacity such that — 


1 
or 19-16 


dx = >. =i? = 10° cm, 
the hundredth-thousand part of molecular magnitude, 
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Thus the diminution in thickness of the double layer, or the 
approach of the oxygen atoms, in an extreme case, bas only to be a 
hundred-thousandth part of their whole distance. This can hardly 
be called chemical combination; indeed, it is a scarcely perceptible 
chemical approach. 

But in another way it amounts to this—that if the ox atoms 
varied their distance from the zinc and the copper seanoctivaly (one 
increasing, the other decreasing) by so much as the tenth of 1 per 
cent., the electricity so set free or transferred from one to the other 
would be able to charge an ordinary condenser of the same area in 
the intervening space to a density of 100 0.G.8., which is consider- 
ably more than ordinary air can stand. - 

The only way to get a perceptible amount of real oxidation, that 
is, an approach over the whole molecular distance, is either to brin 
the piates themselves within molecular distance of each other, whic! 
would squeezs out the films and modify the whole action, or elte to 
bring them within molecular distance of different parts of one and 
the same liquid conductor (eo that thre whole strain is thrown upon 
the molecular condenser and none upon any intervening material); 
and this is exactly what is done:in an ordinary voltaic cell. 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE second conversazione of the Royal Society was held 
at Burlington House on the 20th inst. The electrical 
exhibits were more numerous and of greater interest than 
at the last conversazione, 

Mr. Mackenzie Davidson has now perfected his stereo- 
scopic fluoroscope, the instrument exhibited being much 
more compact and efficient than the model exhibited last 
year. This instrument enables an observer to see shadows 
cast by the Réntgen rays on a fluorescent screen in stereo- 


scopic relief. A bullet or a needle can be seen in its trus © 


position and its anatomical relations observed ; the surgeon 
can easily touch the bullet, &c., with a probe or forceps 
while he is looking at its shadow on the screen. In cases 
of fracture, the exact positions of the bones and fragments 
are seen. Only one induction coil is used in this instra- 


ment, instead of the two coils used in the earlier model. 


On a single inclined shaft are mounted the revolving vane 
of the mercury break, a commutator disc for distributing 
the discharge of the coil alternately to the two focus 
tubes, and the disc shutter, which ensures that each eye 
shall see only the images produced by one and the same 
tube. This apparatus is a great advance on the laborious 
arrangements with threads, &c., that have hitherto been 
used for finding the positions of metallic bodies revealed 
by the Réntgen rays. 
A rotary mercury break was also exhibited by Mr. 
Mackenzie Davidson. In its simplest form it consists of 


a small electric motor, with a single copper blade, . 


ee the blade of a screw propeller, mounted on the 
lengthened end of the motor shaft. The motor is 
mounted with its spirdle inclined till the copper blade 
can dip in the mercury connected to one om of the 
primary of the coil, The mercury is covered with water, 
paraffin, &c., as usual in mercury breaks. When the motor 
is started, a make and rapid break takes place during each 
revolution, Good results are obtained with applied voltages, 
varying from 12 to 100 volts; the latter voltage implies a 
nee to that of the Wehnelt break. 

Prof. W. E. Dalby showed a model to illustrate and experi- 
ment upon the balancing of four-cylinder engines. The 
model was suspended by springs and exhibited violent 
oscillations when the balance was disturbed; when the 
masses of the moving parts and the crank angles were 
properly arranged, there was practically no disturbance. 
For this purpose the piston masses and the crank angles are 
mutually adjustable, the crankshaft being so designed that 
any change may be made in the crank angles without 
affecting the balance amongst the revolving masses, It is 
well known that it is impossible to balance perfectly the 
cranks of a two-cylinder engine, there being always an un- 
balanced couple left ; when there are three or four cylinders 
these couples can be made to neutralise each other. In Prof. 
Dalby’s arrangement the masses of the pistons are so 
arranged that their accelerations counter-balance each other. 

Mr. R, Evershed exhibited his frictionless motor meter. 
This meter is of the type first described by Ayrton and Perry 
in 1882, In the Evershed meter the friction of the motor 


bearings is reduced to an insignificant amount by magneti- 


cally suspending the axle carrying the armature and brake, 
so that the step bearing is relieved of nearly all the weight of 
the rotating parts. An upper bearing is entirely dispensed 
with, the axle being magnetically pivoted. The friction of 
brushes on the commutator is eliminated by the use of light 
metal discs or wheels, acting as brashes by rolling in contact 
with a novel form of commutator having elastic segments. 
The train or counting mechanism is driven by a step-by-step 
motion derived from a simple reci ing electromotor, 
whose operative coil forms part of the meter armature. 
The periodic reversals of the current in the armature coils as 
the meter revolves cause the train motor to make two strokes 
or reciprocations in each revolution of the meter axle. 

Prof. Hele-Shaw and Mr. A. Hay showed their improved 
apparatus for exhibiting stream lines, and by analogy lines of 
magnetic force, and of current flow. The exhibitors showed 
at the May soirée last year some experiments in stream line 
motion which were analogous to lines of magnetic induction. 

ickness, greater de corresponding greater 
a of the analogous magnetic body. Since 
that period the accurate measurements and calculations 
necessary for. determining to what degree these 
results corresponded to the known laws of magnetic 
induction have been made. A paper about to beread before 
the Royal Society gives a full account of this work, also of 
the improvements in the actual appliances used. Some of 
the experiments shown were of direct interest to electrical 
engineers, for instance, the flow of lines of force between the 
poles of a dynamo machine, and the screening effect of two 
concentric rings of iron. 

A number-of photographs of bright and dark flashes of 
lightning were shown by Dr. W. J. 8. Lockyer. Clayden’s 
theory that the dark flash is due to penenenc reversal 
brought about by the action on the plate of a bright back- 
ground is now generally admitted. Dr. Lockyer showed 
some photographs of electric sparks which had been reversed 
in this way, though only at the outer edges. 

Mr. Richard Kerr, F.G.S., exhibited Mr. Storey’s clock, 
which is actuated from a standard clock by -wireless 
telegraphy. A discharge of electric waves is sent out 
by the standard clock every minute, and moves on all con- 
trolled clocks in the neighbourhood by the same interval of 
time. The inventor proposes to apply this system to regulate 
all the clocks in a city from one standard clock; but before 
this could be done, a monopoly of the luminiferous ether 
would have to be obtained from Parliament, which is rather 
a large order, 

Prof. Fleming gave some interesting demonstrations with 
an apparatus for the production of short electric waves. The 
apparatus exhibited consisted of a radiator for the production 
of a beam of electric radiation, the wave length being about 
8 inches. The radiator was contained in a zinc box, which 
prevented the diffusion of the radiation in all directions, 
The receiver, which was of the Branly type, was also con- 
tained in a zinc shielding box. The impact of the electric 
waves on the receiver was indicated by the ring of a bell. 
With this apparatus experiments were shown illustrating the 
opacity to electric radiation of metallic screens, whether 
continuous or perforated, the transparency of insulating 
screens, and the transparency or opacity of various liquids. 
Water was found to be particularly opaque, even in very thin 
layers. .Very impervious to this radiation are all damp 
bodies, such as a wet duster, a moist brick—tobacco having 


‘more than the legal amount of moisture, and the human 


body or hand. The refraction of electric waves was shown 
by a wax prism, their concentration by paraffin lenses, and 
their polarisation by wire gratings. Similar experiments to 
the above were performed by Dr. Lodge years ago. 


man 
- The wave length of the radiation. was meazured by producing 


interference as a result of splitting the beam into two 
portions, and transmitting them down two zinc tubes, the 
relative length of which could be adjusted. 


Germany.—The German boainess of Messrs. Brown, 
Boveri & Co, of Baden, Switzerland, is being converted 
into a separate company with a capital of £300,000, and with 
headquarters at Mannheim, . 
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PARLIAMENTARY COMMITTEES. 


Tx Select Committee farther considered this Bill on Tuesday last 
week, when Mr. W. L. Mapaen, electrical engineer, and one of the 
promoters of the Bill, said the scheduled district was18 miles by 18. 
These were agricultural districts, but they looked for the extension 
of industrial manufactories along the Valley of the Lea. In Germany 
in some agricultural districts plants were now being put down forthe 
purpose of supplying farmers with current for agricultural purposes, 
and electric ploughs were now being made in Germany for that pur- 
pose—that was to say, they charged from about 8 to 10 marks per 
acre for ploughing. Very little had been done in this country in the 
direction of the application of electricity for agricultural purposes. 
In some of the scheduled districts there were schemes for light 
railways, and the electricity which would ba required could be 
economically supplied by the company. The distance from the dis- 
tributiog centres was quite practicable. It was quite possible for 
the same trunk main to serve two or more distributing centres, and it 
was commonly done. At the present moment the whole of the area, 
with the exception of Harrow, was absolutely barren of eleetric 
supply, although a few of the’ local authorities had obtained pro- 
visional orders, and what he might call preliminary plant was being 
put up at Walthamstow. At Hornsey, tenders had been: invited for 
the transfer of the order. In Harrow and Walthamstow the type of 
installation which was being put up were of the type now being 
shut down. 

In cross-examination Wirness said that the North Metropolitan 
Distribution Oompany had provisional orders for Barnet and Hert- 
ford. That wasa company allied to the promoting company, but no 
agreement had been entered into for a supply in bulk, as the Bill had 
not been passed. Negotiations were pending with other places where 
there were provisional orders. 

Mr. BacGattay, Q.0O., addressing the Committee on behalf of 

Edmonton, Hornsey, and other lccal authorities in opposition to the 
Bill, said that his point was that there was no evidence of demand 
in this case, and they had not a single possible consumer coming to 
give evidence, It was said that large works would be erected along 
the L2a, as in the caseof West Ham, but that was impossible, because 
the Lea did not lend itself to river traffic. That was only one of the 
large companies baing launched all over the country, and it was a 
speculative company. With regard to the estimates which had been 
laid before them by Mr. Ferranti, he thought that showed how utterly 
speculative the whole scheme was. It was given in answer to ques- 
tions that the estimated load factor was 25 per cent., bet in Edinburgh 
the load factor was only 15°3 per cent., and upon that fact he sub- 
mitted that the load factor of 25 per cent. suggested was absolutely 
speculative, and not justified by any existing known facts. In Man- 
chester and Liverpool they did get a compact area containing many 
large factories, but that was not s> in the district now being con- 
sidered. In order to get a return of 7 per cent., they would have to 
rely upon the sale of 13,000,000 units at 144, per unit, bat in Man- 
chester they only sold 4,800,000 unite, in Edinburgh 4,180,000 units, 
ia Glasgow 3,000,000 units, and in Liverpool 3,000,000 units. He 
argued that it was absurd to place any reliance upon the estimates 
which had been putin. He contended that the scheme was notbing 
more than an “ occupation ” scheme,so that any scheme that might 
be put forward in the fature might be blocked. 
Lord Roperr Oxcio, Q.C., opposed for the Hertfordshire County 
Council, and contended that there were no towns in Hertfordshire 
where there would be any demand for power. If they allowed the 
scheme to go through, and the company did not proceed with it, it 
would be very difficult for any smaller scheme which had 9 chance of 
success to be carried through. It was grotesque to suggest that 
there would be any large demand in Hertfordshire for electricity. 

Mr. Forses LankgsTER opposed on behalf of the Wood Green 
District Council, and said that the scheme would never be considered 
at all were it not for the fascinating scientific questions brought before 
the Committee by expert witnesses. 

Mr. Moon, for the promoters, contended that there was evidence 
of a likely demand in Hertfordshire, for it was likely that they would 
supply the towns of S85, Albans and Hertford, where provisional orders 
had been obtained. ; ; 
Mr. L. Cowarp addressed the Committee in opposition for the 
Hendon District Oouncil, and Mr. Denny for the Harrow Electric 
Lighting and Power Company, Limited. Tne latter gentleman said 
that being a company they cou!d not perhaps object to competition 
like the local authorities, but at the same time they did object to 
unfair competition, and he asked that the Bill only be allowed to pro- 
ceed on condition that the promoters should give an understanding 
’ that they would not come into the district without the consent of 
his company. 


On Wednesday, after consulting for a considerable time in private, 
the CHatsMaN announced the decision of .the Committee as fol- 
- lows:—“Tae preamble of the Bill is proved, but in view of the 
importance of the principle involyed the Oommittee will postpone 
the consideration of the clauses until Thursday, the 28th inst , with 
a view to securing as much uniformity of decision as possible with 
the other Bills now before the Electric Power Supply Committee. 


Crorpon Tramways. 


Lorp Epmunp Firzmavricz’s Select Oommittee of the House of 
Commons considered on Wednesday and Thursday last week 
the Omnibus Bill of the con age Corporation which dealt with 
the tramways of the borough, amonget other matters. It was 


stated that in 1894 the Oorpozation obtained the possession of 
the tramways within the borough, and they were then leased 
to the Oroydon Tramway Company. The Ocrporation were 
now abouf to take over these tramways, and they sought 
power to wind up the company and to construct extensions of 
the existing tramway system. It was proposed to work the tramways 
electrically by the overhead trolley system. They also asked for the 
— to supply electricity to adjacent local authorities. The borrow. 

g powers contained in the Bill were £170,000 for tramways, and 
for the generating station £35,000. 

The strongest opposition came from the occupiers of Oakley Road, 
where it was proposed to extend the tramway. ’ 

After hearing evidence, the Committee decided to pass the pre- 
amble of the Bill relating to tramways. 

On consideration of the clauses, the Committee had an application 
from the Lambeth Water Company for protective clauses against the 
effect of electrolysis, but they decided that they could not grant the 
compensation clauses asked for. 


Execrric Power Br. 


Siz W. H. late chief electrical engineer to the G.P O., was 
the chief witness on Wednesday last week. Replying to Mr. Lewis 
Cowakp, who examined witness in opposition to the Bill, Sir William 
said that, speaking generally, he should say that the electrical 
industry was on a sound and well controlled basis, that the public 
were well served, and that they got cheap lighting. The industry 
was well developed in Lancashire, because he happened to have been 
consulted a good deal in connection with works in that county. He 
was one of the original engineers consulted by Manchester. firm 
was now occupied in establishing electric lighting in Warrington, and 
he was joint engineer for the development of tramways in South 
Lancashire. Then again, there was the Liverpool Overhead Railway, 


.one of the earliest undertakings of the kind in this country, which 


was worked with great success at the present moment. He was aleo 
engaged with his partner in developing electric traction on the 
Mersey Railway, while the Mersey Docks and Harbour Board were 
considering the better illumination of their docks by electricity. 
The use of electrical energy at Liverpool would, he thought, compare 
with any other portion of the world in the development of the 
electrical industry. St. Helens again was a very interesting 
illustration of that development. It was the first town in the 
country that had combined the working of the tramways with their 
electric lighting installation, and the result had been that the com- 
bination had brought down their expenses to a very low figure. If 
the Bill were passed by the Committee, the Lancashire Oompany 
would find themselves opposed by most powerful competitors 
especially in South Lancashire. He was distinctly of opinion that the 
local authority should have a voice in selecting the route through 
which cables should be laid, and also as regarded the character of 
the mains. He was not prepared to say that no public 
advantage would be gained by the wholesale granting of 
wayleaves sought by the Bill, but he thought that the ——_ 
of wayleaves should be given with a great deal of caref 
consideration, and that a roving company like the present one should 
not have been afforded powers which had not been granted to the Post- 
master-General, and refused to every licensee of the Postmaster- 
General. To distribute electricity at a distance of more than 20 
miles from a generating station would not, in bis opinion, give them 
an economical light. Then again, the company’s stations were not in 
the right places, 

In reply to Mr. Porroox, Q.0., for the promoters of the Bill, 
Wirnzss said there was a great difference of opinion amongst 
engineers as to whether it was better to lay the mains on the solid or 
the ‘draw-in” system. That was a question in which he thought the 
Board of Trade might have the final voice. 

Mr. Pottook said he agreed with that opinion, and if that was not 


y clear in the Bill, the promoters were quite prepared to make it so. 


By the Cuarpmam: He adhered to his opinion that the develop- 


* ment of electrical energy for power purposes in England was far 


advanced. He knew that Lord Kelvin had expressed a distinc’ 
opposite opinion, bat he did not think Lord Kelvin had had as 
opportunities of judging as he had. 

Do you consider that the use of 2,050 up. of electricity in 
Manchester shows considerable progress and advance in a city like 


’ that ?—It rather shows a want of education on the part of the ep 


of Manchester. 

I understand that you agree that while the municipalities should 
have a voice in the character of the trench along which the cable is 
laid, the responsibility for the cable itself should rest in the hands of 
a hed company ’—Yes, the user of the main should be with them. 

eplying to further questions, the Wirnmss said he advocated the 
passing of the Bill subject to the insertion of provisions safeguarding 
certain interests. In his opinion 10 miles was the limit of the 


‘ economical distrivution of electric current underground. 


Major Osnpew, late electrical adviser to the Board of Trade, said 
he thought the municipalities should direct the route a cable should 
take, and be themselves able to lay the cable. There should be some 
date after which exercised powers should be revoked or should lapse. 

Mr. Aitken, the town clerk of Accrington; Mr. Evans, the town 
clerk of Salford; Alderman Sir Bosdin Leech, deputy chairman of 
the Manchester Waterworks Committee; Mr. T. Da Courcy Meade, 
city surveyor of Manchester ; and the Mayor of Wigan followed with 
evidence against the Bill on local grounds. 


On Thursday evidence was given by Mr. C. Hopxmson, O.B., in 
support of the petition of the large boroughs. He said that 
electrical supply which the company proposed to give would be 
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useless for the textile trade, as the cost would be prohibitive. He 
considered that the prospects of the Bill were extremely vague. 

Mr. Tayxor, Q,0., then addressed the Committee af 
great length on behalf of the promoters, and said he had never before 
come into contact with a more remarkable collection of electrical 
Balaams than those who had been brought forward as witnesses for 
the opponents of the Bill. All that the promoters asked for was that 
they should be placed in the position of being able to offer a supply 
of electric power either to the local authorities or to those who had 
been allowed to set up electrical undertakings with the consent of 
the local authority. With regard to the opposition of the large towns, he 
was perfectly ready to admit that some of the larger boroughs could 
do for themselves what the company proposed to do, but the smaller 
towns could not do so, and even as regarded the larger boroughs, it 
would be an assistance to them to have that company to fall back 
upon. But he ventured to say that it was a matter for consideration 
whether local authorities should embark the money of the ratepayers 
in doing that which they themselves said was a doubtfal scheme. 
But the large Corporation, by coming there, had really strengthened 
the Bill, because by saying they were prepared to give the supply, 
they admitted that there was a want. Bat surely it was better, if the 
thing was to be done af all, that they should have a comprehensive 
and well-defined plan of stations. He asked to be absolved from the 
necessity of going through the Billclause by clause, but asked the 
Committee to decide on the preamble. 

This concluded the case, and the Committee reserved their 
decision. 


Reapina Tramways. 


Tue Reading Corporation Tramways Bill was before a Select Oom- 
mittee of the House of Lords, under the chairmanship of Lord 
Fermanagh, on Thursday, Friday, and Monday. The opposition 
came from the large brewing firm of Messrs. H. and G. Simonds, and 
other large occupiers in the neighbourhood of Bridge Street, the 
ground of opposition being that the construction of the works for 
the power station would direct the current of the waters of the Mill 
stream and the Kennet on to their land and would subject their 
premises to flcoding. 

Mr. PemBroxe Stepxens, Q.0., in ing the case for the Cor- 
poration, said the Bill was in the first place for the introduction into 
Reading of a modern system of electric tramways, which had been 
found of such advantage wherever they had been introduced. They 
were also providing for a power station at St. Giles Mill, He had 
nothing to say against the present tramways, which had served their 
purpose very well, but the Corporation now desired a more modern 
system. In 1899 the Corporation obtained a provisional order for 
making more use of the tramways when they came into their hands 
by making extensions to the existing line, and they were also 
authorised to use mechanical power generally. The company 
objected to the granting of the order on the ground that it was pre- 
mature, and that objection was met by the insertion in the order of a 
clause that until the Corporation had served a notice upon the com- 
pany they were not in a position to exercise the powers given them 
by the order. In December last that notice was served on the com- 
pany, and therefore the restriction was removed and the company 
quite admitted before the Board of Trade that the Corporation had 
full power of purchase. Now the company said that the notice: was 
invalid, and probably the case would come before the Court, ~ 

Mr. Hunry Day, the town clerk, gave particulars of the vatious 
steps which had been taken with respect to the purchase of the 
existing andertaking, and said that they expected in a few days the 
matter would come before the Law Oourts. This did not disturb the 
mind of the Corporation after what had taken place in the Wallasey 


case. 

Local evidenca having been called, Mr. SmuLom gave evidence tothe 
effect that the proposed scheme of tramways was, in his opinion, very 
well laid out, and he saw no engineering difficulties either in the 
construction or working. The site of the generating station in Mill 
Lane was in every way suitable, 

Tn cross-examination by Mr. Oowarp (for the Tramway Company), 
Witnuss said he could give no instance in the United. Kingdom 
where electric lines in opposition hands crossed one another at right 
angles, but he did not agree with Mr. Kincaid that there would be 
any difficulties, for it was common in the United States and on the 
no on. 

Other evidence was given by persons residing at Reading and 
having business interests there as to the great advantage the pro- 
posed tramways would be, and Mr. Firzamratp called a number of 
witnesses on behalt of the opponents to bear out his contention that 
the scheme would be inconvenient in view of the narrowness of the 
streets in some parts, and that the proposed power station in Mill 
pmo tact the flooding of the premises of several of the 
opponents. ‘ 


On Monday the Committee heard further evidence, and the Onarr- 
MAN announced that the Committee had decided to pass the preamble 
of the Bill, but they considered the river opposite the premises of 
Messrs. H. & G. Simonds ought not to be narrowed. 


ABERDEEN TRAMWAYS, 
Tux Tramways Bill promoted by the Aberdeen Corporation, which 
should have come before a Committee of the House of Lords, has 
acne eee ae an unopposed measure, all opposition having been 
thdrawn. 


at 


Tum Omnibus Bill of the Tottenham District Oouncil came before a 
‘House of Commons’ Committee on Thursday last week, the Bill, 
amongst other things, a:king for borrowing powers of £36,000 for 
the purvose of supplying electricity. The only opposition was that 
of the Middle-ex C:uaty Oouncil, who considered that the granting 
of such powers might interfere with their scheme for overhead elec- 
tric — tut the Committee decided to pass the preamble of 
the Bi 


Licut at TwIicKENH4M. 


In tke R:feree’s Court, Y ae rt over by Mr. Parker Smith, on Thurs- 
day last week, an application was made by the Middlesex Oounty 
Ocuneil for a locus standi in the case of the Twickenham Electric 
Light Provisional Order Bill, the ground for the claim being that 
the Ocuaty Council contribated towards the amount of the cost of 
the roads which would be broken up if the Bill was granted. The 
Court held that there was no reason why these powers shculd be 
given, and refused the application. 


Cork TRAMWAY. 


Tu Oork Blectric Tramways Bill was before a Committee of the 
House of Commons on Friday and passed as an unopposed measure. 


TraDina. 


Eant Crewe presided on Friday of last week over the sitting of the 
-Joint Committee on Municipal Trading. 

Mr. in reply to the said he had had 
considerable experience in connection with the practical working of 
electrical matters during the last 18 years, in association with a large 
numb:r of industrial undertakings which had depended on conces- 
sions obtained from local authorities. He had been chairman of the 
Electrical Section of the London Chamber of Commerce, and com- 
piled an annual publication, which dealt with electrical undertakings 
owned both by Corporations and companies. He was also on the 
Council of the Tramways and Light Railways Association. He 
had been connected with several successful lighting undertakings, 
and at the present time he was managing director of tne British Elec- 
tric Traction Company, which had a capital of over a million pounds, 
The concessions which that company held at present placed him in 
communication with 300 or more local authorities in different parts 
of the country. He mentioned that to show that he had had oppor- 
tunities of looking at the question from both sides, and, therefore, 
while he was representing the private capitalist to a very large 
extent, nevertheless he had had opportunities of studying the views 
of local authorities in regard to these matters,and he was very 
largely in sympathy with the evident desire on the part of many 
local authorities to extend the sphere of their operations and to under- 
take industrial enterprises. : 

Bat you are prepared to draw a distinction between enterprises 
which you think they might properly undertake and those which 
you think do not reasonably fall within their purview ?—Not so much 
a distinction, as to the conditions which I suggest should be imposed 
upon local authorities allowed to develop industrial undertakiags 
within or outside their area. Iam in favour of the municipalisation 
of industrial undertakings which have for their object the rendering 
of « public service—undertakings which can be better carried out by 
collective bodies like local authorities than by public companies or 
— capitalists, but I am strongly opposed to what is called muni- 
ci 


trading. 

What distinction do you draw between municipal enterprise and 
municipal trading ?—I am in favour of municipalisation, bus opposed 
to municipal tradiog. That is to say, I am in favour of local 
authorities undertaking industrial undertakings, holding them and 
working them, if so decided, which are in the interests of the com- 
munity at large, but I am strongly opposed to their undertaking these 
operations with a view to a profit. Oontinuing, witness said his 
feeling was that these undertakings should only be carried 
out by local authorities with a view of rendering the 
ratepayers a better, cheapef, and more efficient service than 
could ba given under private enterprise. The condition of 
no profit would involve that in the event of the under- 
taking showing a surplus it should be applied in the reduction of 
price, or in the reduction of capital account. Ouxe reason why local 
authorities were in a better position to work gas, water and lighting 
undertakings was that they had the rights in perpetuity while com- 
panies were only granted them for a limited time. He thought it 
would be most disastrous from a public point of view if the 
initiative were left to local authoritier, because history proved that 
local bodies did not initiate these undertakings. Therefore private 
enterprise should be fully encouraged until the time came when the 
undertaking was of such utility that the local authority thought it 
would be better worked by themselves. He was strongly in favour 
of every facility being given to Iccal authorities to purchase these 
undertakings on fair terms to the capitalists, bat he did not think 
that the present terms under the Tramways Act or the Electric 
Lighting Acts were at all fair to capitalists. 

Wrrnzss then handed in a diagram wnich showed the coat per 
unit of produciog electricity both by public companies and 
corporations. He said it showed at a glance that corporations were 
working their electric light undertakings largely, if not mainly, with 
a view to making a profit. Striking an average, the price charged 
per unit by corporations was rather less than that charged by 
companies, but in the case of corporations the cost of generation was 
lower than in the case of companies. That, however, was easily 
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accounted for, because in most cases corporations supplied public 
lighting, whereas in the case of companies they had had very great 
difficulsy in persuading local authorities togo in for public lighting. 
Then again out of the 61 corporatious. mentioned, only 9 or 10 
allowed anything for depreciation, but in the case of the companies 
mentioned, 28 out of 37 made that provision. . 

What are your special obj:ctions to municipal trading ? —My fore- 

most cbjecticn is the danger of municipsl over-trading, if corporations 
are allowed to extend their enterprises with a view toa profit without 
limit or restriction. 
Continuing, Wirnzss said that in the case of private enterprises, 
tbe risk of over-trading was always present, but there were many 
tffactive checks in force to prevent over-trading being indulged in to 
avy eerious extent. But there was nothing in the case of a corpora- 
tion to prevent over-trading or speculating, and, as a matter of fact, 
several such instacces had occurred. It was almost invariably found 
that a municipality which had an electric lighting order was most 
apxious to take up tramways for one of two reasons—either because 
they had made a profit on their electric lighting, and they argued 
that therefore they would make a profit on their tramways; or for 
the other reason that they entered upon electric lighting, and, 
perhaps, made a loss, and then they would try and obtain electrical 
powers for their tramways in order to largely increase the 
demand for their electricity, and thus make their electric light 
undertaking remunerative. He had come across several instances 
where local authorities had not entered upon electric lighting, 
although they had obtained their provisional orders, because they 
felt nervous at the result. He was interested in developing a very 
large electric traction scheme in Sou‘h S‘affordshire, and there was 
a@ company there undertaking the supply of electrical power over 
nearly the same area. They went to some of the local authorities in 
the district for their consent to convert the present steam tramway 
to electric traction, and the Oorporation officials or some members of 
the Council suggested that they (the company) should purchase the 
current from them for the purposes of their tramways. Their repre- 
sentatives replied to the Corporation, “Bat you have not got a power 
station, and you are not likely to have one, because you are in 
treaty with another company to take your current from them 
in tulk.” But they replied, “We can buy the current 
from them and sell it to you at a profi.” That, he 
thought, wae a very undesirable proceeding, and he did 
not thick that municipal trading could be carried much farther than 
that. In the case of the electrical industry, he ventured to say that 
considerable harm had been done to ithis country by reason of the 
‘attitude taken up by local authorities. As a result of that, the 
industry had been greatly retarded in this country, and a very large 
proportion of the electrical apparatus used in England was imported 
from America, because English: manufacturers were afraid ito make 
large provisions for the future, as they could not forsee what would 
be the development of the industry. The telegraph industry, which 
had never bzen hampered in this country, was in a far better con- 
dition than any other department of electrical industry. 

Yu have something to say about the veto of purchase which the 
local authorities exercise in the case of these undertakings ?—Yes; I 
{cel very strongly that some modification of the law is desirable in 
regard to the veto which the local authority has as to the purchase of 
tramways, if private enterprise is not to be entirely extinguished 
with regard to these undertakings. Oontinuing, Wrrnzss said that in 
many instances the veto had been exercised in a way most prejudicial 
not only to the companies but to the public interests. The veto had 
been used for the purpose of imposing unduly onerous terms upon 
the companies, and for exacting all sorts of unreasonable conditions. 
O. the question of purchase, he regarded the principle of the Tram- 
ways Act as now interpreted as having proved a disastrous failure, 
not cnly to the companies, but to the public. He regarded the pur- 
chase clause of the Tramways Act as an altogether unreasonable one, 
and, as a2 instance, he quoted the case of the Wolverhampton tram- 
ways which had just been taken over by the Corporation. In his 
opinion, the terms of purchase ought to be varied in all cases where 
local authorities decided to purchase an undertaking and work it 
themselves. He did not think that the principle of giving a lease 
was a sound one, but he thought that corporations should have the 
power to purchase at any time on condition that the terms of purchase 
were fair to the capitalists. 

That is to say, you would make allowance for goodwill ?—Yes. 

By Lord Pzzx: Whatever profit was made out of any undertaking 
by a local authority, should go .in the reduction of the 
price of the article supplied not in reduction of rates. Local 
authorities undoubtedly had, and still stood in the way of the 
development of the electrical industry in this country, and that was 
exemplified in the case of the power Bills now before a Committee of 
the House of Commons, 

Mr. A, A. Swinton, M.L.C replying to the Carman, 
said he had been managiog director of several electrical companies, 
and had been spgaged as consultisg engineer to several local authoriti2e. 
Hs had also written an article in the Nineteenth Century on the 
subj:ct into which the Comm.ttse were inquiring. Personally he 
Was very strongly of opinion that the great backwardness of this 
couatry in electrical matters, which was very y admitted, was 
ulmost entirely due to the opposition that it had encountered from 
local authorities. 

But the telephone has not been interfered with by municipal 
authorities, and yet the telephone industry here is greatly behind 
o her countries in Europe snd the United States ?—Wrrnuss said 
the reason for that undoubtedly was that a very stringent patent 
monopoly existed for 15 years in this country which did not exist 
abroad, Then another thing that had militated against the exten- 
rion of telzpkones had been the action taken by the Post Office in 
regard tothem. At an early stage it was decided in the Courts that 
the telephone was a telegraph, and that the Government had a 


. 


monopoly of them. The Government thereupon licensed people to 
work under the Acts on condition that they paid10 per cent. upon 
their gross receipts. As to electrical traction, he thought that was in 
very much the same position as electric lighting. One special thing 
that had kept electric traction back was that just at the time that 
such traction became possible, many of the concessions which were 
owned by companies were very nearly at the end of their period. 
Their owners did not feel justified in going to the expense of altering 
their system to that of electric traction, seeing that they were going 
to be bought out practically upon old iron terms. 

- Do you agree with what Mr. Garcke said that it would be reasonable 
that private undertskings should be bought out at any time—not 
after a certain term of years—but at any term upon reasonsb‘e snd 
fair terms ?—I think that is so, but personally from my experience 
in the matter, I should not allow local authorities to purchase these 
undertakings at all. 

You take rather a different view from Mr. Garcke ?—Yes, I take 
quite a different view, I am entirely opposed to municipalities under- 
taking anything which hereafter at some fature time may be com- 
peted with. Take electric traction. My own opinion is that it 
will have its day certainly, but. eventually I believe that motor cars 
will drive out electric traction. 

The Committee then adjourned. 


On Tuesday the first witness was Sie Banzamin Brownz, of 
Messrs. R. W. Hawthorn, Leslie & Oo., Limited, shipbuildere, of 
Newcastle. Replying to the Omatnman, he said he had been a director 
of two electric lighting companies, and had had experience of local 
bodies. He did not think that such bodies were suitable persons to 
carry on trading enterprises, particularly as regarded electrical tram- 
ways. In the case of tramways, Oorporations almost always confined 
the trams to their own immediate localities, instead of extending 
them to the country areas. He was aware that public bodies did not 
like private companies having the power to pull up streets, and he 
should say that companies ought to be more under the control of local 
bodies in that respect. The local authorities ought to have power of 
doing the work themselves, with some final court of appsal in case 
either side proved fractious. : 

You kave no objection to a corporation buying a supply of elec- 
tricity or gas in bulk and supplying it to the consumers ?—I don’t 
think that is so objectionable. Continuing, Wirnxss said that he did 
not think that competition was always a benefit to the public, 
although in some cases it was. The attitude of local bodies with 
reference to electric lighting had, he considered, greatly hindered 
the development of the electrical industry in this country. They 
opposed the formation of private companies for the purposes of 
supplying electricity in casa they wished to supply themselves at a 
later date. The undoubted fact that England was far behiod other 
countries in the matter of electrical enterprise was greatly due to the 
fact that private enterprise in the industry had been discouraged, 
whilst abroad it had been encouraged. If you wanted electric loco- 
motives or certain electrical apparatus, one had to go abroad to get 
them. If greater facilities were given for private companies obtaining 
concessions for electric lighting the industry would be largely 
developed in this country. 

By Lord RoruscHinpD: He was not complaining of foreign com- 
petition in the matter of supplying electrical apparatus, but to the 
restrictions put upon the industry by Parliament. 

Replying to Lord Pann, Wrrnsss said he could not conceive that 
a local authority could manage an electrical business as economically 
as @ private company on whore board there would be experts. 

Mr. Morpay, a director of several railways and electric tramway 
companies, said he had a large experience on the subject, and was now 
constructing an electric tramway through Thanet, connecting Rams- 
gate, Margate, Broadstairs, and Westgate. He agreed with Sir 
Benjamin Browne thatthe restrictions Parliament had put upon private 
electrical enterprise was largely responsible for the back ward state of the 
industry in this country, as compared with places abroad. He was 


. chairman of the Dublin United Tramways Company, which was 


originally a horse tramway, but which was now worked by electricity. 
It was about 50 miles, mostly double line. They had 250 cars and 
carried gomething like 14 million passengers. The electric lighting 
of Dublin was done by the Corporation under an order which they 
obtained in 1890. They had managed the work very badly, having 
made the supply nothing like the demand that had arisen. Numbers 
of people had had to put up private installations to work their own 
electric lighting. In spite of the fact that the Corporation charged 
very dear for the light, they last year had to come upon the rate- 
payers for £2,400 to make good the loss incurred. 

To what do you ascribe that want of success?—To mi 
ment and want of enterprise. Continuing, Wirnzss said he was 
inclined to attribute the great development of the electrical industry 
in the United States almost entirely to the freedom which the 
companies had had. 

Tnese are cases in which local authorities have bought tramway 
and lighting undertakings, and succeeded with them ?—Where a 
municipality has become possessed of a tramway undertaking that 
has been worked for 21 years asa private enterprise, and brought 
into a high state of development, they cannot fail to meke it 
succeed, 

Does that apply to lighting enterprises as well?—It would apply 
to any enterprise,I should say. Continuing, Wrrness said the 
purchase clauses of the Tramways Act often worked great hardships 
upon the company, and acted as a discouragement to capitalists to 
initiate undertakings. If the Tramways Act had not existed, he 
thought there would be room in London to-day for 500 miles of tram- 


worked by electricity. 


By Sir Watrer Fosrar: In Dublin they had brought the supply 
of electrical energy to a very fine figure. They worked them at a 
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little over a halfpenny per mile. “They employed the overhead 
system, and although at the outset there was a very great prejudice 
against the poles being erected, that prejudice soon faded. 

Re-examined by the the Wrrnuss said he did not think 
the local authorities should have an absolute veto over companies 
coming into their districts, There should be some sort of appeal, 
either to the Board of Trade or some other public authority. 


Lord AvmBuRy, replying to the Cuarrman, said he was president - 
of the Associated Chambers of Commerc: and of the English Bankers’ . 


Association. He believed that the msjority of the mercantile com- 
munity viewed the spread of municipal trading with very considerable 
apprehension, and most of the Chambers of Commerce throughout 
the country were of the same opinion. Investors, in taking Re 
municipal loans, thought they were making an investinent that 

no appreciable risk, and if municipalities were allowed to engage in 
trading, there must be some risk. In his opinion the action taken by 
local authorities under the Blectric Lighting Acts had had the effect 
of checking the development of the electrical industry in this country. 
In regard to the Power Bills now before the House of Commons, he 
was decidedly of opinion that if electrical power was to be distributed 
in the cheapest possible manner, it must be from some large centre. 
In some cases the effct of the action of local authorities had been 
to defeat the very otjct they hadin view. He would suggest to the 
Committee that no farther extension of municipal trading should be 
permitted, except after a special Parliamentary inqeiry, and that as 
regarded water, gas, lighting, and tramways, fresh undertakings 
should only be approved if it could be shown that there were 
reasons why they should be undertaken by the local authority rather 
than by private persons. All ratepayers should have a locus stand 
to appear before the Committee to oppose any proposal which they 
might deem inimical to the public interests. 

By Lord Hosxovusn: There were about 200 electric lighting pro- 
visional orders in the hands of local authorities which had not been 
acted upon, and no dcubt in many cases that fact prevented private 
persons from undertaking a supply. In the public interest he 
thcught it was wise that those orders should lapse after a 
time if they were not taken up. 

Mr. Mapesn, member of the Institution of Hlectrical Engineers, said 
he had been engaged in the electrical industry since 1879. The 
action of the Legislature primarily by the passing of the Act of 
1882, and what had hsppened consequent upon it, bad had a 
most serious eff:ct upon the electrical industry. From 1882 to 1888 
there was practically nothing done in this country in the matter of 
electrical energy, aad it was in those years that the Americans and 
Germans laid the foundation of their very large export business 
which they still enjoyed. But for hampering legislation England 
might have been very much more ahead in electrical matters than 
was the case to-day. The submarine cable industry 5 mgs that, for 
it had been quite unfettered, and as a result all the submarine 
cables in use were made on the banks of the Thames. With respect 
to the large number of provisional orders now held by municipalities 
and not put in operation, it was the feeling of many electrical engi- 
neers that many of the orders had been taken for blocking purposes. 
In some cases the local authorities themselves held gas works, and in 
other cases the gas interests on the Oouncil were very strong. In 
other cases the lccal authorities opposed the granting of any order to 
&@ company, and the only remedy in that case was for the promoters to 
go to the Board of Trade and ask them to dispense with the consent 
of the municipality. In practice, however, the Board of Trade very 
rarely dispensed with that consent, because, as a rule, they wanted 
the promoters to give evidence as to a desire on the part of the rate- 
payers for the light, and that was almost impossible, because people 
would not state what they were likely to take until they saw the 
plant being erected. 

The Committee adjourned. 


x 
Lompon County Councr Taamways. 


Mr. W. H. Hotuann’s House of Commons Committee commenced 
on Tuesday last week the consideration of the Bill promoted 
by the London Oounty Council known as the London Oounty 
Tramways (No. 1) There were a large number of appear- 
ances of counsel for opponents of the Bill, inciuling the 
North Metropolitan Tramway Company, the London General Omni- 
bus Company, and several local authorities. 

Mr. Do Oanz opened the case for the promoters, and explained 
that authority was asked to make 11 extensions on the north of the 
Thames in connection with the existing tramways in the hands of 
the Council ; to double an existing line at Nine Elms Lane on the 
south side of the Thames, and to erect a generating station at 
Camberwell for the purpose of working scctions of the existing tram- 
way by ekctricity. Of the 115 miles of tramway in London, the 
L.0.0. owned 724 miles, but the 48 miles on the north of the Thames 
was leased to the North Metropolitan Tramway Company. The 
Council had decided that the time was ripe for introducing electrical 
traction instead of horse traction as at present, and if the Bill passed 
they would be able to carry out the experiments contemplated on the 
south side of the Thames. The Holborn kcal authority strongly 
objected to a line down Rosebary Avenue, but this was important. 

Mr. J. WintiamMs Benn (chairman of the Highway Oommittee of 
the L.0.0.) gave evidence in support of the Bill, and mentioned that 
in three years the Council would own practically all the tramways in 
the metropolis. 


On Wednesday last week further witnesses were called, including 
Sir Aux. Brynin, chief engineer to the L.0.0., who explained that 
the extensions were along the —— Boad and Prince of Wales’ 
Road, Kentish Town; Crown Road, Hampatead Road; Cale- 
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donian Road to Seven Sisters Road and Green'Lanes; St. Paul’s | 
Road, Islington; Evering Road, Stoke Newington, and Rosebery 
Avenue. There was also a number of short extensions to connect 
various points. With points and crossings, the estimated cost of these 
extensions were £109400. The electrical equipment of the West- 
minster and Tooting experimental line would cost £186,500 and the 
Blackfriars and Kennington line £57,500, 


On Thursday last week Prof. Kmannepy was called, and said that 
last year he was asked by the L.0.0. to report on the question of 
electrical traction for London, and had carefully studied the question, 
both on the Continent and in America. He reported that an under- 
— system would be perfectly feasible for the central portions of 

don, and if would not be extravagantly expensive. For the outer 
portions of London he advised the cheaper overhead system. He 
advised that there were no serious engineering difficulty in working 
cars by electricity. The local authorities would have power of veto 
in respect of the overhead system. To all outward appearance the 
underground electric system was exactly like a cable line, and it 
would in no way interfere with ordinary treffic. Witness proceeded 
to explain the working of the conduit system and the surface contact 
system to the Oommittee. He did not think there would be the 
smallest danger or difficulty if the surface contact system were 
adopted, but it was not so lavgely in work as the conduit system. 
Taney were not asking by the Bill for absolute power to use this latter 
system, but they wanted to be able to ask the Board of Trade to be 
allowed to use it, should it be thought advantagecus so to do. The 
present intention of the Council was to employ the conduit system, 
except: that they would ask the Board of Trade to be allowed to 
employ the surface contact system on the line from Westminster to 
Tooting. They were asking for power to erect a generating station 
at Camberwell, and part of the site was at present owned by the 
Council as a horse dey6t. He considered the site a most suitable 
one. He thought the station would be large enough to serve the 
whole of South London for many years. It would be very incon- 
venient if they had not uniformity of working for the whole of the 
London tramways. 

In cross-examination, WiTnuss said the conduit system had passed 
from the experimental stage. It was in work in New York, whete 
the traffic was worse than in London. He thought the surface con- 
tact system had been tried sufficiently to justify the Council in try- 
ing it from the point of view of economy to the ratepayer, as the 
cost would be £2,000 mile leas than the conduit system. They were 
not proposing the “ Potter” system as at work at Monico. The 
surface contact system was not at work in any place in England. 

Mr. Faurman, Q.C., pointed out that the Council were not aekin 
the Committee to decide which of the two systems should be tried, 
Lut merely that they might go to the Board of Trade if they thought 
it advisable. 

The CHarnman said it was perfectly clear that the Committee was 
not ac: mpetent tribunal to decide which system should be used. 

Mr. Witt (for the Lambeth Vestry) said he wculd be perfectly 
satisfied if only the conduit system was used. 

By Mr. Knox: The reason why the Council had brought in two 
Bills with regard to what was practically the same matter was because 
the Council was not the road authority. 

Further, Wirnzss said he shculd hardly say that the surface 
contact system was unsuitable for crowded authorities. 

In re-examination, Wirness said the experiment would cost 
£16,000 a mile, and it would be unreasonable if the local authority 
cg right to demand that the line should be taken up at any 

me. 


Oa Friday Mr. A. Baxup, the manager of the L.0.0, Tramways, 
was called, and stated that in 1899 there was a net profit of £44,000 
on the tramways, which, he anticipated, would be largely increased 
by the adoption of electric traction. He anticivated that on the 
existing tramways the increase would be about £27,000 a year. 

Other evidence having been called, the case for the promoters was 


On Monday the case of the opposition was gone into, and several 
witnesses having been heard, Mr. Muwron (representing the Holborn 
District Board of Works) stated to the Committee that the opposi- 
tion of his clients was confined to the tramway proposed to be laid 
along Rosebery Avenue, and the reason of their opposition was the 
congested state of the traffic along that part. He pointed out that 
the consent of the Olerkenwell Vestry had been obtained in conse- 
quence of the L.0.0. agreeing to spend over £200,000 on improvements 
in that district. 

Several witnesses were-called to bear out counsel’s statement as to 
the congested state of the traffic. . 

Mr. PemBroxe Q.C., addressed the Committee on behalf 
of the omnibus owners, and contended that before Parliament sanc- 
tioned rate-aided competition against omnibuses there should be con- 
a a or proposals were necessary in the public 

8 

Mr. Vasny Knox addressed the Oommittee for the Wandsworth 
District Board, and opposed the proposition to reconstruct the tram- 
way between Westminster. Bridge and Tooting for experimental 
electric traction, as he contended that the line could be reconstructed 
under the powers which had been already given the Oouncil in the 
House of Commons. Farther, the Wandsworth Board were opposed 
to the Council being allowed to adopt the surface contact system 
without the consent of the Iccal authority. 

The surveyor of Streatham and Tooting and the surveyor for the 
Lambeth Vestry gave evidence as to the danger which would arise to 

traffic if the surface contact system was adopted. 
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On Tuesday the Committee concluded its sitting. After hearing 
evidence from the frontagers in opposition to the Bill and. counsels’ 
addresses, the Onarmmman announced that the Oommittee had 
decided to approve the preamble of the Bill, inclusive of all new 
tramways asked for. They refused the application of the local 
authorities of Lambeth and Wandsworth for a veto and the use of 
the surface contact system of electric traction, and in regard to other 
matters. As to any injury arising from nuisance, the Committee 
considered that the Oounty Council shorld be made liable for any 
injury caused by their own negligence, but not for any other it jury 
otherwise arising. In respect to the frontagers, whilet undoubtedly 
individual cases of hardship were inseparable from public improve- 
ments, they did not feel themselves free to exclude any of the srg- 
gested tramways on the ground of such hardship. They also 
considered that in the march of improvement it was inevitable that 
omnibuses should be supplanted in some streets to meet the needs of 
& growing population. 

Subsequently the clauses‘were adjusted and the Bill was ordered 
to be reported to the House. - 


Orry or Lonpon Exzorric Company. 
On Tuesday the Bill of the City of London Electric Lighting Com- 
pany, relieving the company cf certain onerous conditions with 
regard to the investment of reserve, was passed as an unopposed 
measure by Lord Morley’s Hovee of Lords Committee. 


Piymoura, SronmHousE, AND Dzvonrort Tramways 


Os Monday the Select Committee of the House of Commons on 
Unopposed Bills considered the Plymouth, Sionehowse, and Devon- 
port Tramways Bill, the object cf which is to confer farther powers 
upon the Plymouth, Stonehouse, and Devonport Tramways Com- 
pany, who seek power to construct a double line of tramways in 
Plymouth and Stonehouse on the gauge of 8 feet 6 inches, and to 
work it and the existing tramways of the company by electric power. 
The proposed tramways inc'ude a double line commencing in 
Lockyer Street by a junction with the present tramways of the Cor- 
poration of Plymouth and terminating in Bank of England Place; 
a double line commencing in Bank of England Place by a junction 


with tramway No.1 at its termination, and terminating about the 


junction of Manor Street with Union Street; a double line com- 
mencing by a junction with No. 2 at its termination, and ending 
with a junction of the company’s existing line in Edgcumbeo 
Btreet; a single line commencing by a junction with No. 2, 
and terminating in Union Place opposite the western eide of the 
company’scar shed. The pericd assigned for the completion of the 
works is three years, with forfeiture of powers and peralties in case 
‘of failure. Electrical power shall not be used except a system 
approved by the Board of Trade. Provision is also made that the 
company shall not take or demand on Sanday or any Bank or public 
holiday any higher rates or charges than those levied by them on 
ordinary week days. Provision is made for the raising of additional 
capital, not exceeding £36,(00, by the creation and issue of ordinary 
shares, or stock, or preference shares, and for borrowing a sum not 
exceeding £9,000, but no part of this may be borrowed until the 
ae of the additional capital is issued and accepted and cne-half 
up. 

The preamble was proved and the Bill was ordered to be reported 

to the House. 


AIRDRIE AND CoaTBRIDGH TRAMWAYS. 


TaE Select Committee of the House of Lords, presided over by Lord 
Ribblesdale on Tuesday and Wednesday, considered the Airdrie and 
Ooatbridge Tramways Bill. The Bill originally intended to include 
Coatbridge, but es the local authority had not given.its assent, Ooat- 
bridge bad been struck out, so that the Bill now referred only to the 
tramways of Airdrie. : 

In consequence of the decision of the Committee in the Hamilton, 
Motherwell, and Wishaw T:amways Bill, the Caledonian Railway 
withdrew their opporition, and the only opponents were the Ooat- 
bridge Water Company, who considered that the construc'ion of the 
tramways might interfere with their mains. 

The Onatnman said the Committee were of opinion that they 
ought not togrant a locus standi as the water company was sufficiently 
protected, and they declined an application by the promoters to 
award costs against the water company. 

Mr. J. E. Winstow, engineer of the scheme, was examined as to the 
nature of the undertaking, after which the Committee held the 
preamble proved. 

Clauses were adjusted, and the Bill was ordered to be reported to 
the House. 


Hamitton, MoTHERWELL, aND WIsHAW TRAMWAYS. 


Lorp RIBBLEsDALE's Committee of the House of Lords commenced on 
Monday the consideration of the Hamilton, Motherwell and Wishaw 
Tramways Bill, which proposes that an electric tramway, on the trolley 
system, should be laid down on the public road between Blantyre and 
Wishaw, by way of Hamilton and Motherwell. As the Bill stood 
originally, there was a provision for a branch to Larkhall, 34 miles 
long, but if was struck out of the Bill by the House of Commons 
Committee. The promoters (the British Thomson-Houston Company) 
were represented by Mr. Balfour Browne, Q.C., Mr. Ernest Page, and 
Mr. W. Ru;sell, and there appeared on behalf of the objectors (the 
Caledonian Railway Company) Mr. Littler, Q.C., Mr. Pember, QC., 
Mr. Worsley Taylor, Q.C., Mr. Baggallay, Q.0., and Mr. Moon, Q.0. 


A large number of local witnesses were called to prove the con- 


venience the p tramway would be to the inhabitants of the 
district, and Mr. Jamzs Sruant, 0.B., of Messrs. Warren & Stuart, 
Glasgow, and Mr. R, W. Hoacasrs, electrical and mechanical 
ergineer, Edinburgh, gave expert evidence. 

Mr. Ropgrt Monks, managing director of the British 
Thomson-Hvuston Company, spoke to the financial capsc-ty of the 
company. 

A good deal of evidenc3 was afterwards called by te counsel for 
the Caledonian Railway Company, sh wing that the company fully 
carried out its duties in the district, and there was also some local 
evidence as to the narrowness of parts of the thoroughfare through 
which the proposed tramway would ran. 

Mr. BacGattay addressed the Committee for the opponents, and 
contended that the tramway would depend for its success on effective 
competition with the Caledcnian Railway which, it had been amp! 
proved, had done its best for the district. He contended that such 
competition would be unfair, having regard to the conditions under 
which the Oaledonian Railway Company had expended their capital, 
He further contended that it was prima facie proved that there was 
no local demand for the tramway, because the local authorities would 
not take it up; and, further, the roads were unsuitable for therunning 
of an electric tramway. He submitted, therefore, that the Bill cught 
not to preceed further. . 

The Committee decided to pass the preamble of the Bill, and the 
clauses were afterwards adjusted. 


[Owing to great pressure upon our space this week our report of 
the further evidence given regarding the South Wales Electric 
Power Bill is held over until next week.—Eps. Exxc. Ray | 


CORRESPONDENCE. 


Electrical Cabs. 


One would think from reading the circular issued by the 
directors of the late London Electrical Cab Company, 
Limited, that the electrical vehicle was an impossibility, and 
tbat the vast sum subscribed by the public was used in 
endeavouring to put a practical vehicle on the streets. 

From the manner in which the capital was spent, wicked- 
minded perions might feel inclined to suggest that the only 
reason for which the company was started was to obtain the 
£25,000 for the valuable (sic) licenses without which, we 
were told, you could not make electrical vehicles at all, 
although the electrical Jandau, which was shown to the 
would-be shareholders at Wiachester House, was m ade under 
quite a different system, and one for which no license was 
required other than that conveyed to the purchaser of any 
patented article. 

The directors say that although the designs were approved 
of by engineers and experte, several defects developed them- 
selves in the vehicles. To my knowledge the directors were 
advised to make only two cabs in order to find out what was 
required to stand the London streets; but no, this would 
have been too prudent, so without any actual experience to 
guide them the first 40 cabs were put in hand at once. They 
say they were too heavy for the rubber tyres ; of course 38 
to 40 cwt., which was their weight, is too much for the same 
wheels and rubbers one would find on an ordinary four-wheel 
horse-drawn cab, which weighs only 8 cwt., and which were 
the sort put on the first cabs!! The vibration, too, we are 
told, destroyed the cells. One cannot be surprised at the 
vibration in a vehicle which was built practically without 
‘springs.; what further damaged the cells was the enormous 
amount of current taken from them owing to the want of 
attention to the gearing and sending out the cabs without 
proper oiling arrangements. Not any of the vehicles had an 
umperemeter, so that however anxious a driver might be to 
run the cabs successfully, he had no certain means of telling 
whether his cab was ranning properly or not. 

Then there was the driver bogey. Can one expect men 
who have a living to earn not eventually to b.come dis- 
heartened and revert to the old horse-drawn vebicle in 
consequence of the continuous breakdowns ?— breakdowns 
which could in all cases have been prevented by proper 
supervision and examination of the cabs after each day’s run. 
I know that it is possible to obtain any number of men who 
could, with slight training, properly drive an electrical 
vehicle. 

Consider again the large sum spent upon that alternating 
transformer plant, which was put down to supply the elec- 
tricity for the accumulators, and which turned out to be 
practically useless, as the current ultimately cost 4d. or soa 
unit, and was abandoned, a continuous current plant, with 


vol. 46. 1 


Babcock & 
further co 
current ne 
tained wit 
from one ¢ 

To see t 
profit 
York, whe 
now incre 
omnibuset 
trical Viel 
London, 
no compa 
prove pro 
Electrical 

That 8 
will event 
js not the 
question. 
or unplea 
one in t 
which tk 
means of 


The A 


In yor 
in Electr 
means 
wires, W 
attention 
amongst 
to series 

do1 
but wou 
your ree 
but has 

Tf tw 
them be 
one hav 
three el 
The lat 
way Wil 
rings ¢ 
motor, 
one. 

B soon 
synehr 
by the 
appear 
ing col 
that af 
direct 

To: 


4 
4 
> 
4 
& case 
impret 
rotor 
revolu 
The 
windi 
which 
400 r 
nearl} 
reduc 
by, tk 
Ege the re 
to al 
mech 
then 
In 
railw 
almo 
less ¢ 


Vol. 46. Wo. 1,179, Jomm 29, 1900.] 


‘THE ELECTRICAL REVIEW. Fes 1095 


_ 


Babcock & Wilcox boilers, being afterwards put down, at a 
farther cost of several thousand pounds, although all the 
current necessary for the undertaking could have been ob-_ 
tained without a farthing outlay at about 13d. per unit 
from one or two supply stations in London. 

To see that electrical vehicles can be made to run, and ata 
profit when properly managed, you have only to turn to New 
York, where, starting with a modest 20 cabs, the number is 
now increased to cver 200, and to Berlin, where electrical 
omnibuses are in use successfully, and a'so to the few elec- 
trical Victorias which have been recently hired out here in 
London, and Lave proved such an unqualified success. But 
no company started to hire out electrical carriages can ever 
prove profitable if run upon the lines of the late London 
Electrical Cab Company. 

That smart, comfortable and reliable electrical carriages 
will eventually appear in our streets in large numbers there 
is not the shadow of a doubt, their popularity is beyond all 
question. The entire absence of noise and vibration, heat 
or unpleasant odours, not only to the passengers, bat to any- 
one in the immediate neighbourhood, and the ease with 
which they are controlled, all tend to make them an ideal 
means of locomotion. 


The Automobile Club, 8.W., 
June 21st, 1900. 


_ Carl Oppermann. 


Progress in Electric Traction. 


In your issue of May 11th, under the heading “ Progress 
in Electric Traction,” the possibilities of electric traction by 
means of three-phase motors on the cars—using two trolley 
wires, with the rails as a third conductor—are discussed, and 
attention is called to the remarks of Mr. H. F. Parshall, and 
amongst them that the polyphase motor does not lend itself 
to series working. 


I do not intend to defend the case of the polyphase motor, — 


but would like space in your paper to call the attention of 
your readers to a fact which mast ba already known to some, 
but has not been mentioned so far as I am aware. 


If two polyphase motors are taken—for argament’ssake let _ 


them both be star wound, of the same size and voltage, but 
one having closed rotor circuits, and the other fitted with 
three slip rings, also a three-phase star winding to the rotor. 
The latter, which we will call A, is attached in the ordinary 
way with a switch to a source of supply, and its three slip 
rings on the rotor connected to the stator winding of B 
motor, whose rotor winding, as will b> remembered, is a closed 
one. On closing the switch A and B start off together, but 
B soon comes to rest, while A runs on at a speed near to 
synchronism. If these two motors were connected rigidly 
by their axles, or were in place underneath a tramcar, it 
appears to me that something like the effect of series work- 
ing could be obtained by arranging the windings for it, so 
that after half speed was reached each motor could be thrown 
direct on to the mains with its rotor on short circuit. 

To get arough idea of what would be happening in such 
a case, assume the speed of the rotating field in a motor (as 
impressed by the generator) to be 800 revolutions, and the 
rotor speed obtained at this particular moment to be 400 
revolutions. 

The generator field is vigorously cutting the rotor 
windings of A motor and generating three-phase currents 
which impress on the stator of B motor a revolving field of 
400 revolutions, i ¢., the difference between actual speed of 
A and the impressed speed of the generator, but the speed of 
B is already 400, therefore B must have a back E.M.F. 
nearly equal to the impressed E.M.F., which will greatly 
reduce the otherwise large currents flowing in, and generated 
by, the rotor of A, which would be equivalent to increasing 


the resistance of A rotor greatly, or almost making it equal . 


to an open circuited rotor, under which conditions the 
mechanical speed of the rotors would fall, more current would 
then flow, and so on ad ib. An experiment would settle it 
emphatically. 

In connection with the problem of working long distance 
railways by electricity, there is another point which I am 
almost afraid to call attention tc, as this subject is a large one. 
A few figures show that the 500-volt system alone is as as 
less as attempting to send power from Willesden to London 


at 100 volts, and something entirely different must be 
sought—high tension in scm>form—sub-stations with rotary 
converters are obviously inadmissible, as a simple calculation 
shows. An ideal arrangement would be to collect current at 
high tension, three-phase, say, 3,000 volts, and place the 
transformers on the train, also a motor-generator, having 
the cars fitted with the much loved 500-volt series motor. 
When the train reaches a labyrinth of crossings, &¢ , the 
high tension conductors can be left cff at a respectable dis- 
tance, and the 500-volt third-rail used to feed the motors 
direct, Even with this arrangement on long lines, with fast 
trains a system of higher voltage with static transformers 
would be required to condense the generating stations for 
economy’s sake. This opens up an entirely new possibility 
of controlling the traffic by means of cutting the power off 
sections of the line, at the signal boxes or transforming 
pointe, making alive only those portions which are wanted. 
This is rather a long took ahead—too long, perhaps, bat 
something of the kind will be done as time rolls on. 
Electric traction is not doomed to stop at the tramcar. 


Arthur H. Gibson. 
Cape Town, June 5th, 1900. 


Working without a Provisional Order. 


_ Referring to the query in your legal column in the current 
issue of the ELEcTRicaL REvIEW, the following may be of 
interest to your correspondents :— 

I have just completed a similar scheme to the one 
prcpones, for which no provisional order was obtained. 

he consent of the Raral District Council was first 
obtained, and next, that of the County Council, 
on the condition that the work in streets should be 
done to the satisfaction of their surveyor. The work was 
done in accordance with the Board of Trade rules. An 
official was sent down by the Post Office to see that their 
service was not interfered with, and with him it was arranged 
that where the electric light wires crossed the telegraph 
wires, the Post Office would erect guard wires, and where 
the contrary was the case the company were to erect them to 
the satisfaction of the Post Office engineer. 

The Board of Trade wrote asking if their rules had been 
adhered to, and that concluded the matter. 


W. H. Isherwood. 


The Towns’ Refuse Problem. 


The criticisms of Mr. Francis Goodrich and of Mr. Stanley 
Clegg on the article which appeared in the ELECTRICAL 
REvIEW of Jane 1st and 8th, have reference to the opinion 
expressed therein as to the value of refuse as a fuel for 
raising steam for electric lighting purposes. It will be well 
to repeat the exact words complained of. They are as 
follows :— 

“We are not aware of a single instance of electric light 
being economically and satisfactorily produced by steam 
generated in boilers combined with incinerators where refuse, 
and refuse only, is burnt.” 

Mr. Goodrich combats this statement, and cites Darwen, 
inter alia, as an instance of the satisfactory supplv of electric 
light with refuse, and refuse only, as a fuel. Mr. Stanley 
Clegg, the borough electrical engineer of Darwen, writes 
strongly in support of Mr. Goodrich’s view. 

I fail to see that the general opinion on towns’ refuse as 
a fuel, expressed in the article, is successfully controverted 
by the figures quoted by these gentlemen. It is clear that 
some reasonable proportion between the electric light demand 
and the amount of refuse burnt must be assumed, and this 
is implied by the use of the word “economically.” At 
Darwen, the steam used for electric lighting must in general 
be a very small proportion of the total amount raired, as will 
be seen by an analysis of the figures given by Mr. Clegg. 
This gentleman states that, as the result of two 48-hour 
testa, one in August, 1899, and one in April, 1900, the 
average amount of water evaporated pound of refuse, 
from and at 212° F., was 1°62 lbs. The refuse burned at 
Darwen is from 80 to 35 tons per day, and the average 
maximum load is pat at 160—180 1.u.P.in winter. 1t may, 
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therefore, be assumed that 600 1.4.P.-hours would constitute 
the average demand on a winter’s day ; allowing 26 lbs. of 
water per 1.H.P.-hour, the plant being non-condensing (no 
offence meant to Messrs. Belliss), the electric light demand 
should account for 15,600 lbs. of water evaporated. Accord- 

ing to Mr. Clegg’s figures, the actual average amount 
evaporated is about 32°5 tons x 2,240 x 1°62, or 117,936 Ibs. 
The amount of steam required for electric lighting on a 
winter’s day is therefore 13°3 per cent. of the total amount 
stated to be evaporated. In these circumstances one can 
appreciate Mr. Clegg’s statement that much annoyance is 
being caused by the blowing off of the surplus steam. 

Is there a single instance of the amount of electrical energy 
to be derived from the combustion of refuse having been 
calculated on such a basis a3 this by an advocate of refuse as a 
fuel? Is it not the fact that from the tests quoted by 
Mr. Clegg, 82°5 tons of Darwen refuse would have been 


117.936 _ 4 536 
26 


held to be capable of supplying steam for 


P.-houre ? 

Is Mr. Clegg prepared to use his refuse, as an advocate of 
refuse for fuel would have him use it, and guarantee that he 
would effect perfect combustion of the refuse, and at the 
same time maintain a constant steam pressure when 
evaporating 162 lbs. of water from and at 212° per pound 
of refuse ? 

In such a case as Darwen where, on the engineer’s own 
showing, the maximum demand for electric lighting pur- 
poses is less than the amount of steam that blows off, it is 


quite clear that no difficulty need be experienced in keeping ~ 


a constant steam pressure, but it is equally evident that my 
statement does not apply to Darwen yet; but to cases in 
which the demand for power absorbs a large —— of 
the steam which the refuse is calculated to be capable of 
raising. 

With regard to the calorific power of Darwen refuse, it is 
only necessary to point out that Mr. Goodrich considers 
refuse from which 1°62 lbs. of water is evaporated per pound 
to be “ below the average.” The calorific power of the com- 
bustible portion of Darwen refuse must be at least 
5,500 Th.U. per pound. 

In conclusion, it is worthy of note that neither the Hors- 
fall Destructor Company, nor Messrs. Manlove, Alliott, nor 
any other first-class firms who manufacture destructors, have 
taken exception to the statements in the article in qaestion. 


The Writer of the Article. 


Electric Launches on the Thames. 


Oar attention has just been drawn to a letter on this 
tubject in your issue of the 8th inst., in which Mr. Eck 
refers to observations made by himeelf and Mr. Callow as to 
the working of electric boats built on the Callow-Eck or Vril 
system. 

In order to avoid misapprehension on the subject on the 
part of any of your readers, we write to say that we are the 
sole owners of the registered trade mark “ Vril,” and that 
neither Mr. Eck nor Mr. Callow is in apy way connected 
with our company. 

We shall be glad if you will give the same prominence to 
this letter as to that of Mr. Eck. 


Westmacott, Stewart & Co., Limited, 
ALFRED Westmacort, Managing Director. 


THE MAINTENANCE OF ELECTRIC 
MOTORS. 


THE cost of maintaining electric motors is a matter upon 
which we cannot hear too much. Unfortunately, there is 
very little available information upon the subject. No 
doubt there are engineers who have had special experience 
in this direction, but such men are not, a8 a rule, Reseed 
to publish their knowledge, although it might aid very 
materially in elucidating some important points in con- 
nection with electric driving, It has often been the duty 
of an electrical engineer to point out the great inefficienc 

of emall steam engines, and though there has been mu 


to warrant his critical attitude, one is occasionally incline 
to ask whether small electric motors are all that could hy 
desired. This is, unfortunately for somo manufactu 
an age of cheap goods and cheap plant, and the markets 
are so constituted at the present moment that the consume 
will have cheap motors, and if the manufacturer wilt not 
make them, then he is gradually cut out of the motor 
business. These remarks apply more particularly to small 
motors, and though it is possible to make smal machines 
-which are fairly efficient, one is inclined to doubt whethe 
‘for the extremely low prices at which motors are sold 
they can be made to wear well. This is jast the point 
on which we want information. The users of motors will 
eventually find out for themselves what the maintenance of 

rly-made motors is, and one of these days they may be 
Inclined to listen to the people who make good but some. 
what expensive motors. 

Mr. C. A. L. Prussman, the borough electrical engineer 
of Doncaster, in a paper presented to the M.E.A. on the 
maintenance of motors, gives a good deal of information on 
the maintenance question, but his experience has been, we 
presume, with a good class of motor, and hence his results 
cannot be held to apply to the cheap and nasty type. Asa 
matter of fact, Mr. Prussman is mainly concerned with the 
question of the maintenance in so far as it affects hiring out 
arrangements. The author of the paper was for some years 
associated with the Bradford Corporation electricity works, 
where the hiring of motors has been worked on a liberal 
scale, hence his remarks are of considerable value. It hag 
been said that the maintenance of motors would prevent a 
successful hiring arrangement being carried out, but though 
much trouble has been apparently experienced at Bradford 
on this account, one is inclined to agree with the author of 
the paper that it should not prove a complete bar to a Cor- 
poration adopting the hiring principle. At the same time 
the experience gained at Bradford is quite enough to show 
that all motors should be subjected to somewhat rigid tests 
before they are suffered to go on to the mains. 

Mr. Prossman endeavours to show, and we think to some 
purpose, that a considerable proportion of the maintenance 
charge is due, not so much to the motor, as to the switching 
apparatus and other causes external to it. Assuming that 
the motor is a fairly well designed machine in the first 
instance, one would expect to find that to be the case, for 
without hesitation, one may admit that motor starting 
devices are generally unsatisfactory. There are, it is true, 
switches on the market which are well made, but a really 
reliable device is very expensive, and certainly bears a high 
percentage to the cost of the motor. We are inclined to 
think, however, that much of the trouble of starting devices 

rfectly satisfactory for some purposes, they are totally 
Cohentahe for others. Mr, Prussman very clearly demon- 
strates that motors are used in Bradford for many varied 
purposes, and the multifarious objects to which a motor is 
applied may tend to prevent the standardisation of motor 
switches which the author of the paper appears to desire. 

But though some types of switch are frequently employed in 
cases where they are wholly unsuitable, we are not eo sure 
that the same remark cannot be applied occasionally to 
motors. There is, at any rate, a great diversity of opinion 
among manufacturers as to whether machines should be 
shunt or compound for certain work, and we know for a fact 
that in a recent tender the makers were hopelessly divided 
as to whether shunt or compound was the better for the 
particular work in question. 

On the different types of starting switches, Mr. Prussman 
makes many interesting remarks, and the experience gained 
at Bradford ought to be of great service to other municipal 
engineers. It is shown that the small motor on the supply 
mains is far and away more troublesome than the large ones, 
and it is estimated that motors from } B.H P. to8 B H.P, give 
more trouble by come 30 per cent. than those ranging from 
4BHP..to 12 BH.P.; how far this is affected by the first 
cost of the motor, it is impossible to say, but, seeing that 
the works’ cost of a small motor is mainly that of labour, it 
is impossible to bay a cheap motor that is not at some time 
or other likely to give trouble. 

Since so many electric lighting authorities will be ulti- 
mately obliged to adopt hiring methods, the paper by Mr, 
Prussman will prove to be of great use, 
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LEGAL. 


BartisH InsuLateED Wren Company v. Dustin Tramways 
Company AND THE New York Conpuit Company, 
LIMITED. 


On 21st inst., in the Ohancery Division, Dublin, before the Vice- 
Ohanc:llor, in this matter, an application was heard on behalf of the 
plaintiffs for liberty to administer interrogations to the defendants, and 
for further discovery of documents. The plaintiffs had obtained a judg- 
ment in November, 1899, declaring that the defendants had infringed 
a British patent which the plaintiffs held for the manufacture of 
cable (insulated by a special process) for electric traction, and an 
inquiry was directed as to the damages suffered by the plaintiffs. 
The patent, however, had expired on September 2nd, 1898, and the 
judgment limited the inquiry as to damages to all cables manufactured 
by the New York Oompany, and received by the Dublin Tramways 
Company prior to that date.’ The plaintiffs, with a view to pro- 
secuting the inquiry as to damages, now sought to interrogate the 
defendants as to the quantity of cable delivered before September 
2nd, 1898, to the Tramway Oompany on board ship in New York, 
where delivery was to be made by the terms of the contract of sale. 
The defendants’ contention was that the interrogations should be 
limited to the quality of cable actually landed in the United Kingdom, 
their argaments being that to deliver in New York was not an 
infringement of the patent. The question was fully argued, and after 
hearing counsel on both sides, the Vice-Chancellor held that the 
interrogations and discovery (an order for which he granted) should 
be limited as contended for by the defendants, and that each party 
should abide their own costs cf tke application. 


WASHINGTON v. BARRACLOUGH.. 


Tue case of Washington v. Barraclough concluded in the Chancery 
Division of the High Court, before Mr. Justice Buckley, on 21st inst. 
The parties have been partners in a manufactory of electric cables 
and machinery at Sowerby Bridge. They had separately purchased 
certain patterns, drawings, &c, and agreed to work jointly, but 


disputes arose, the plaintiff contendiog that the defendant alleging 


that the plaintiff had never paid him the proper proportion of the 
profits due to him. His Lordship held that plaintiff's version of the 
agreement was the correct one, and directed an account to be taken 
on that basis. He also held that defendant had failed in his counter- 
claim for damages for alleged negligence by plaintiff in manufac- 
— on machines. Judgment for the plaintiff accordingly, 
with coate. 


Rives Prats Ligut anp Traction Company, LimitEp, 


An order for the compulsory winding up of this company was made 
by Mr. Justice Cozang-Hardy on the petition cf Giynn, Mille, Carrie 
and Oo., judgment creditors for £1,760. 


In the Chancery Division of the High Court of Justice on Wednes- 
day (June 27th) before Mr. Justice O.z3ns-Hardy, Mr. Younger 
mentioned tne petition against this company. He said a winding-u 
order was taken on the previous day on an unopposed petition. 
asked if anyone appeared for the company, and as no answer was 
given his Lordship presumed the order must go. The petitioners 
had misunderstood the fact that negotiations for reconstruction of 
the respondent company were stili proceeding, and if carried 
through (as they probably would, be) everyone would be paid. He 
asked that the order might be stayed, and that the petition might 
be put in the paper in a fortnight’s time. 

er Justice Cozmns-Harpy asked if anyone appeared on the 
petition. 

Mr. Younaur said the parties were under the impression that the 
case would be mentioned that day and not the previous day. 

Mr, Justice Cozmns-Hagpy said he thought the best plan would be 
to order the petition to be restored to the paper on July 10th, and 
in the meantime to stay the order. The matter must be mentioned 
at once to the winding-up division. 


BUSINESS NOTES. 


The Copper Market.—According to the figures supplied 
by Messrs. H. R. Merton & Co., in the last issue of thair fortnightly 
cucular, the stocks of copper have increased by 109 tons, and the 
price of G.M.B’s, has fallen 17s. 6d. per ton during the first 15 days 
of Jane. The total supplies have amounted to 14,925 tons, North 
America contributing no less than 10,624 tons to this total. The 
shipments from Chili and from Spain and Portugal are, however, 
mucn below the average, while those from Australia and “ other 
countries” are also sligntly down. The deliveries of copper have 
totalled 14,616 tons, and 200 tons of “standard” copper have been 
shipped to America, Stocks, which on June Ist were 29,204 tons 
had therefore risen to 29,313 tons on June 15th, and the price of 
G.M.B’s, had fallen from £73 8s. to £72 7s. 6d. in the 15 days, 


Electrical Wares Exported. 


Jonm 20TH, 1899. | Waex Expine Jonas 19rx, 1900. 
Amsterdam.. ..  .. Value £40 | Adelaide .. Value £109 
Antwerp. Teleph. wire - 139 Alexandria... .. 


Archangel .. ~ AlgoaBay .. ee 66 
Auckland .. - 190 Amsterdam .. oa 
Barcelona .. Archangel .. ee As 9861 
Bombay... oe ee Auckland .. ee 206 
Buenos Ayres es Beira oe ee 587 
Teleg.mat. .. 712 Bombay .. 256 
Cape Town .. 78 Brisbane .. 283 
Christchurch 26 Brussels oe 86 
Colombo .. ¥ 20 | Buenos Ayres ee 2,205 
Copenhagen. Teleg.cable .. 4,573 Calcutta .. ee ee 
Durban an ee 1,797 Cape Town .. ee 306 
East London re 220 |.Colombo .. oo 
Ghent Copenhagen. Teleg. cable .. 187 
Hong Kong .. oo Durban as ae 260 
Melbourne .. East London aa 101 
Teleg. mat. 1478 Hamburg. Teleg. mat... 1,200 
New York .. ve os Kingston .. oe es 
Ostend is 88 Lisbon ae ee 27 
Port Elizabeth .. oh 490 Malta. . 825 
Rio Janeiro re ee ve 35 Mauritius .. 119 
Rotterdam .. ee 20 Melbourne .. 
Santos. Teleg. mat. .. Pen 150 
Singapore .. on Port Chalmers 49 
Teleg. mat. .. ve, Port Said 
Stockholm .. is Rio Janeiro.. 
Sydney ad oo 44 Teleg. mat... 1,369 
Teneriffe .. Rouen aa ee cc 
Wellington .. ee 68 Shanghai .. “a 442 
Sourabaya .. oe 


Stockholm. Teleg. cable bc 
Teleg. wire ee 
Sydney ee ee oe ee 
Yokohama .. oe oo 


Total .. £14,220 Total .. £15,980 


Foreign Goods Transhipped. 


Colombo. Elec. fitting Value £56 Alexandria. Elec. mat. Value £64 
Sydney. Teleg. mat. .. 8,994 Bombay. Elec.mat. .. 


Total .. £4,050 Total .. £76 


Electrical Wares Exported. 
WHEE ENDING JuNzE 277H, 1899. | ENDING Jun® 26rH, 1900, 


Adelaide... .. Value £75 Aden .. es Value £46 
Alexandria. Telep. mat. 282 Alexandria .. ee 
Amsterdam oe Algoa Bay .. 102 
Antwerp... ae 48 Amsterdam 65 
Bilbao se 40 Archangel .. ee as 
Bombay we ee ae Azores 129 
Boulogne .. Bombay 
Calcutta .. 636 Brisbane... 105 
Cape Town 962 Buenos Ayres 66 
Christiania .. 99 Calais «e 28 
Colombo .. 70 Caicutta .. oe 
Copenhagen. Teleg.cable .. 103 ” Teleg. wire 584 
Delagoa Bay. Teleg. mat. .. 41 Cape Town .. es 222 
Demerara .. és 381 Colombo 390 
Durban 560 Durban 50 
East London 52 Fremantle . 40 
Flushing .. 10 Hamburg 20. 
Gijon.. we 3,500 Hong 540 
Gothenburg. . we es de 42 Labuan. Teleg. mat. 615 
Kronstadt. Teleg. cable 600 Mauritius .. 
Launceston.. .. us 51 Melbourne .. os 83 
Madeira... 21 Teleg. mat... ae 69 
Malaga 55 Nagasaki. Teleg. cable.. 12,000 
Melbourne .. ee «e oo «6 Penang. Teleg. mat. 37 
»  Teleg.mat. .. St. Petersburg. Teleg. mat. .. 980 
Ostend 97 Shanghai .. we ee 
Penang. Teleg. mat. .. 50 Teleg. mat. .. 129 
Port Elizabeth .. oo Singapore. Teleg. mat... 
Rio Grande do Sul. Teleg.mat. 343 Sydney és ee +e . 218 
” Teleg. mat, 180 Townsville .. 1,186 
Shanghai .. oe ‘on a Trinidad .. 40 
St. Petersburg .. 109 Yokosuka .. ee 578 
Stockholm .. .. «o 148 
Teleg. wire .. 
"he cable .. +. 1,170 
Tientsin. Teleg.instruments.. 427 
Wellington .. 
” Teleph. mat. 950 
Total .. £18,128 Total .. £19,320 


Foreign Goods Transhipped. 


Brisbane. Elec. apparatus Value £355 
Melbourne. Elec. goods es 98 
Sydney. Telephones »- 368 


Total £816 


American Tools at Preston.—We are informed that 
number of the American machine tools selected after mature con- 
sideration by the English Electric Manufacturing Oompavy for their 
new works at Preston, including three large Gould & Hverhardt 
gear-cutting machines, and nine radial drill presses (some cf which 
were shown in our views), as well as 13 Ksmpsmith milling 
machines, a Baush & Harris multiple drilling machine, &., were 
supplied by the well-kaown firm of Messrs. Selig, Sonnentaal & Oo., 
the sole agents for these tools. 
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Bankruptcy Proceedings.—Under the failure of John 
E. Liardet, 16, Hyde Park Gate, W., of the Old Mill Woiks, Cowley, 
an application was made to Mr. Registrar Brougham on the 22ad 
inst. at the London Bankruptcy Oourt for approval: to the scheme of 
arrangemen’ that has been accepted by’the creditors. Tue debtor 
bas been engsged since 1887 in experimenting with and developing 
marine, electrical and hydraulic patents,. Ho failed in December, 
1898, with liabilities £13,259 against assets valued at £19,000 subjact 
to realisation. “The Official Receiver reported that under the scheme 
the creditors had the option of recaiving a cash composi‘ion of 
7a. 6d. in the £, or cumulative preference shares to the face value of 
20s. in the £ in the Motors and Mechanical Appliances, Limited, 
which was to be formed for the purpose of dealing with the debtor’s 
patents and inventions. He farther reported as cff-nces insufficiency 
of assets to pay 10s.ia the £ to the creditors, imperfect b»0k-keeping 
and a previous failure, als> that there was no eviderce to show that 
the shares to be given to the creditors would sfford reasonable 
security for the payment of 7s. 64, in the £. Mr. Ringwood, on 
behalf of the d«btor, stated that the creditors, with one exception, 
bad elected to take skar:s instead of cash, which proved pretty con- 
clusively that the valu; of the shares was more than sovfficient to 
comply with the Act. His Honour iotimated that he required 
farther evidence on the point, and granted a weck’s adjournment to 
enable it to be brought forward. 

In the case of J. A. Hirst, electrical and mechsnical engineer 
(F.etcher, Hirat & Oo), Burnley, discharge has been suspended for 
two years. The grounds for refusing immediate discharge are: the 
assets are not equal to 10s. in the £ on the unsecured liabilities, 
proper books of accounts were not kept, bankrupt traded after know- 
ing he was insolvent, and contracted debts without .reasonable pros- 
pect of bzing able to pay them. 

A first and final dividend of 4§1.is payable cn Jaly 5th in the 
failure of H. L. Howard (Thompson, Howard & Co.), electrical and 
mechanical engineer, cf York and Hall. 

Oa 21st inst.'was held in the offices of the Manchester Official 
Receiver (Mr. O. J. Dibb) a meeting of the crecitors of G3orge 
Herbert B-ntley, electrical engineer, of E rlestown. The debtor's 
statement cf sffsirs showed a deficiency of £307 23 8d. and he 
alleged that his insolvency was due to l>sses on contracts and ths 
failure of an engias he bought to do the amount of work guaranteed 
by the vendors, Mr. G. F. Clarke, accountant, of Earlestown, was 
appoiated trustee, and a committes of inspection was also elected. 


Liquidations and Dissolutions.—A general meeting of 
G.E. Belliss & Oo., Limited, will ba held on Tuesday, July 31st, at 
Birmiogham, to hear an account of the winding up from the 
liquidator (Mr. J. E. Rubery). 

The Improved Electric Glow Lamp Company, Limited, resolved 
on May 21st (and confirmed on Jane 21st) to wind up voluntarily, 
Mr, F, F. Faller being appointed liquidator. 


Book Received.— Fortschritte der Elektrotechnik,” by 
Dz, Karl Kahle. Berlin: Julius Springer, 1900. 


Catalogues and Lists.—The BT.H. Co. has issued its 
illustrated. pamphlet No. 67 (June 12th, 1900), in which the G.E 52 
traction motor is described. No». 66 describ s their dr .ct current 
fan motors. No. 68 deals with their maximum demand wattmeter. 

Messrs. Griffiths Bros. & Co , of Barmondsey, send us a list of their 
specialities for electrical ergineers, including ‘anti-sulphuric 
enamel”; “ Armacell” insulating varnish ; ‘ Shaydolite”; “Armour” 
fireproof paint, and shellac varnishes, 

essrs. John Fowler & Co. (Leeds), Ltd., send us one of their 
electrical catalogues (40 pp ) in which we find illustrated descriptions 
of the Lowrie-Hall transformers, transformer cases, boxes, switches, 
sta‘ion main and converter fasss, Hall and Faller’s patent fuses, 
Lowrie-Hall fault detector, Fowler-Hall alternators, enclosed motors, 
dynamos, electrically-driven pumps, and so forth. 


Earle’s Shipbuilding Company.—At an extraordinary 
meeting held at Sheffield on 21st inst. it was resolved that tue 
company be voluntarily wound up. The chairman, Captain 8 M. 
E:rdley Wilmot, and Mr. W. O. Jackson, chartered accountant, of 
London, were appointed liquidators for the purpose cf winding-ap, 
and a committee of shareholders and creditors was afterwards 
appointed to confer with the liquidators during the period of liquida- 
tion. The chairman expressed the hope that they would be enabled 
to carry out a scheme of reconstruction. 


The Electrical Standardizing, Testing and Training‘ 


Institution.—The Secretary of this institution writes as follows :— 


In consequence of an adyertisentent in the daily press referring to the sale of 
leasehold property in St. Martin’s Lane and Charing Cross Road, many of our 


‘friends are under the impression that we propose moving from Faraday House. 


We shall be glad, therefore, 1f you will allow us to explain that we hold a long 
lease of the institution premises, and have every intention of remaining here 
until its expiration. The sale of the superior lease will not affect us. 

Fire.—The premises of Siemans Brothers & Co., Limited, 
situated in Bowater Road, Woolwich, were the scene of a 
disastrous fire on Sunday afternoon. Bursting out in “T” block, 
which is a building 120 feet long and 30 fcet wide, used as a rubb.r 
curing shop and stores, the flames spread to the “ V” bleck, which is 
a three-fl .ored structure of similar dimensions, used as a wire-sovering 
shop. The first building suffsred vary severely, the scc ond was badly 
damaged, and other premises were only saved from destruction by 
very hard work on the par: of a big force of firemen. When will the 
use of automatic sprioklers become universal in such factories as the 
above? Surely the protection cffered would mcre than compensate 
for the outlay. 


Green’s Economiser.—We have received a copy of the 
latest Eaglish catalogue of this aid to economy. No feed heater has 
done 20 well asGreen’s. I5 is simple in structure, does not aim at 


absolute perfection of operation, but rather at soundness in principle 
‘up to its limit and simplicity. Engineers, draughtamen, and 
architects will fiad this catalogue useful. It his several plates of 
a*rangements of flues. All pipes are cast vertically, and we would draw 
attention to the short circuit pipe designed to connect the delivery end 
of the economizer to the feed pump section, a necesei:y where the feed ig 
below 90°, owing to the condensation upon the lower enda of the cold 
pipes, and the serious corrosion thus setup. The economiser will usual) 
fava 16 to 22 per cent. of fuel, and it is particularly necessary ig 
electric stations, as it permits of heavy loads being dealt with, by 
checking the feed somewhat, and filling up the boilers again quickly, 
which can be done with less serious effect when there is a good acon. 
mulation of highly heated water in the economieer. Though in an 
ordinary economiser all the pipes are in parallel, they are practically 
all of one temperature, for the pipes at the hotter end hava g 
more rapid circulation, and do more wo:k than the pipes at 
the colder or chimney ends. In large installations the piges are 
arranged on the series parallel system, there being, perhaps, two or 
three distinct economisers set in series. This is qui‘e permissible; a 
length of 30 feet is not a great length through which the feed water is 
to pass. Bat for small installations it is not worth while placing 
the pipes other than in parallel. 


_ Isle of Man Tramways.—In the Manx Chancery Court, 
on 21st inst., the adjourned petition of Mr. Robert O'Kell, creditor 
of the Isle of Man Tramways and Electric Power Oompany, Limited, 
to wind up the company and appoint Mr. William H. Walker, 
chartered accountant, of Liverpool, as liquidator, was mentioned.— 
Mr Browne, for the company, said that since the petition was pre. 
sented the shareholders had appointed another board, and he asked 
for a farther adjournment to the 11th prox. to enable the directors 
to consider the scheme for carryicg on the company, and submit it 
to the creditors.—Mr, Oruickshank, for the petitioner, consented, 
provided Mr. Walker was appointed receiver. This was agreed to, 
and the petition was adjourned. 


Johnson - Lundell Electric Traction Company, 
Limited.—We understand that rapid strides are b2ing made to- 
wards the completion of the organisation of this company, the forma- 
tioa and obj :cts of which were recently described in our pagez. Thi 
financial arrangements have baen settled, and Mr. Arthur Tilley has 
b-en appointed as secretary. Following the example of other Haglish 
companies embarking on elcctric traction work, an American engineer 
—Mr. A. F. Hall—has been placed in charge cf the technical 
depar{ment. Mr. Hall has bad a wide experience in the United 
Stater, having been chief draughtsman to Mr. H. F. Parshall, when 
Mr. Parshall was engaged in designing the.lavge generators of the 
General Electric Company ; he will go out to New York at once to 
confer with Mr. Luadeil upon all the details of the company’s 
manufactures. Mr. Lundell, who has been engaging in perfecting 
the design of his tramcar motor and controller, reports that he is now 
ready to convince the most criticil experts of the excellence of the 
equipment, while he has proved to his ea‘i:faction, that his 
“ differential ” pole-piece is eve2 more eff :ctual when applied to large 
generators than it was shown to be with the smaller siz23 ; moreover, 
the Sprague Compaxy, which is manufacturing these machines in the 
States, is already able to und2rbid.the layge manufacturing concsrns, 
although working on a smaller ecale, so that in this respect, as well as 
in the matter of tramcar equipmen‘s, the company is to be congratu- 
lated on its rosy prospects. 


Jabilee.—Wheatley Kirk, Price & Co., valuers, 
(London and Manchester), on Jane 22ad celebrated the Jabilee cf the 


firm by giving the whole staff a holiday, which was pleasantly spent 


by taking atrip on the Serapis through the prettiest parts of the 

River Thames, the partners entertaining the staff afterwards toa 

dinner at the Holborn R2staurant, at which the senior partner, Mr. 

Henry Sherley-Price, presided, supported by Mr. 8. Sherley-Price, 

Emest Sherley-Price, the vic :-chair baing occupied by Mr. 
Place. 


The Loftas Lamp Head.—Messrs. Baxenda'e & Co., of 
Manchester, send usa circular giving particulars of their patent 
Loftus lamp head. Exhaustive tests are claimed to have’ proved 
these to be a most satisfactory street lamp. The chief feature of the 
lamp is the long distance the light is thrown by means of specially and 
accurately bent panes which each act as distinct reficctors, thus 
enab'ing the efficient lighting of streets to ba attained by a very 
small number of lamps of the Loftus pattern. The lamps have 
only been perfected recently, but orders have already been received 
from several townshipe, to one of which, the town of Fleetwocd, 
nearly 30) are being supplied. The lamps are also stated to hava 
bsen very snccessfal in E:cles. The lamps are said to be equally 
suitable for electric or gas lighting. 


Private Bills—In the House of Commons on Monday 
the Lords’ amendments to the following Bills were agreed tc: —- 
Southport Ex'ension and Tramways Bill, and the Stockport Cor- 
poration Tramways Bill. South Staffordshire Tramways Bill was 
read a second time. 

In the House of Lords on June 21st the Baker Street and Waterloo 
Ruilway Bill was read a second time. Toe Great Grimsby Street 
Tramways Bill waz read a third time, amended, and passed. In the 
Commons the same day the Blackpool, 8t. Aune’s ard Lytham Tram- 
ways Bill was read athird time. Mr. J. W. Lowther moved 


That the order (March 22) that the Shannon Water and Electric Power Bill 
be committed to the committee to be nominated by the Committee of Selection 


for the consideration of other private Bil's relating to electric power be read and 


discharged. 

He explained that this Bill was not really an electric power Bill, but 
a fishery B.l), and he suggested that it should bo referred again to 
the Committee of Selection so that it might be sent to a different 
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onli The motion was agreed to, and the order read and dis- 
charged. 

In the House of Lords on Tuesday, Jane 26th, the following were 
read a second time:—Christchurca and Bournemouth Tramways Bill ; 
Blackpool, 8t, Anne’s and Lytham Tramways Bill; Halifax Corpora- 
tion Bill; Huddersfield Corporation Tramways Bill; Jarrow avd 
Hebburn Electricity Supply Bill; Southport and Lytham Tramroads 
Bill. 


The Thames Ironworks.—A namber of members of 
the Society of Engineers visited the works of the Thames Ironworks, 
Shipbuilding and Engineering Company at Orchard Yard, Blackwall, 
on Wednesday, June 20th. In the electrical engineering department 
the visitors witnessed the production of general electrical machinery 
and spparatue, including dynamos, motors, electric fans, portable 
electrical drilling machines, searchlight projectors, switches and 
switchboards. In consequence of the transference of the marine 
engineering department to the newly acquired works at Greenwich, 
the pres:nt machine shops at the Orchard Yard will be devoted 
almost entirely to electrical manufactures, and the resources of the 
electrical engineering department will be greatly augmented. A 
central generating station has been established in the works for 
supplying current for consumption in the several departments. The 
installation consists of three locomotive and two gunboat boilers, the 
latter of the company’s manufacture, aggregating 600 1nP. There 
are nine sets of engines and dynamos aggregating 350 xw., three sets 
having been built by the Thames Ironworks. Distribution of current 
is effected on the three-wire system, the main cables to the distribu- 
ting centree having vulcanised india-rubber insulation, and being laid 
in cast-iron pipes underground. The electric carrent generated is 
chiefly used for lighting purposes, but is also supplied to the motors 
employed in the works for driving machinery. The use of electricity 
for power purposes is in course of extension. The electro-galvanising 
of B-lleville and other boiler tubes and steam pipes was seen at the 
plant adjoining tha boat building sheds. This galvanising plant is 
the largest in-the kingdom. Ourrent for plating is obiained by 
transformation from the electric lighting m iins. 


Trade Annouacement.—In order to cope with the 
increasing businees in the London district, the Sunbeam Lamp 
Company are opening offices at 141, Fenchurch Street, HO. Mr. 
E. J. Hogan, who for many years has managed the business under 
the company’s late agents, has been appointed London manager, and 
all letters and communications for the company should be sent to the 
above address after the 30th inst. 


ELECTRIC LIGHT AND POWER NOTES. 


Ayr.—The Town Council, on the advice of the electrical 
evgineer, Mr. Faller, bas resolved to raise the supply pressure in the 
central area from 100 to 200 voits. Water-tube boilers with 
mechanical stokers are recommended for future extensions of the 
steam generating plant. 


Brighouse.—Oa Saturday last the new sewage works at 
Cooper Bridge, which have been constructed by the Corporation of 
Brighouse at a cost of over £100,000, were-formally opened by the 
Mayor of Brighouse. The works and premises are lighted throughout 
by electric light. A dynamo of the “ Churton” O 12 type is employed 
for either direct lighting or charging an accumulator as required. 
The tanks and exterior of the biildiogs are lighted by enclosed “ Ark” 
lamps supplied by Messrs, Johnson & Poillips, ard an accumulator 
of the “ Obloride ” type is used in connection with the incandescent 
lighting of the works, manager’s house, and committee rooms when 
the dynamo is nof running. The switchboard and controlling 
apparatus, as well as the dynamo, were constructed at Mr. T. 
Harding Churton’s works at Leeds. © 


Dartford.—At a sp2cial meeting of the District Council 
on Friday last the final report of the Electric Lighting Committee 
was considered, the consulting engineer (Mr. Hawtayne) being in 
attendance to explain the details. The proposal was to combine the 
work with that of the pumping station, as it was stated that a con- 
siderable economy would be effected. The annual working cost was 
estimated at £2,30C, and the revenue, based upon the experience of 
other towns, waa placed at £3,000. After interest and repayment of 
loans, there would, on this basis, be an annual sum of £700 for the 
benefit of the rater. The charge is to be 5d. per unit. The tenders 
recommended by the Committee for the work were accepted. 


Dablin.—In the House of Commons on 26ch inst., on 
the motion for the consideration of the Dablin Electric Lighting Bill, 
there was a lengthy debate, and there voted for the consideration 180, 
acd against 167, making a majority of 13. The Bill was, after slight 
amendment, ordered for third reading. : 


Dundee.—At the annual meeting of the Dundee Gas 
Commission last week accounts were submitted stating that on the 
year there had been a deficit of £1,480 in the gas department, while 
department the accounts had closed with a balance 

Cork.—The Town Council has resolved to considerably 
extend the arc lighting of the streets by the erection of 85 additional 
lamps, at an annual coat.of £1,275. 


Eston.—A committee of the District Council has been 
formed to discuss the question of electric lighting, and it has been 
proposed that Messrs. Bolcrow, Vaughan & Oo. be approached to 
supply the necessary power. ; 


Tadia.—The use of electric power in India is receiving 
every encouragement from Government. I+ is now intended to light 
hee. 5g in the Nilgiria by electricity derived from the 

ar 


Italy.—A company has just been formed in Venice with 
a capital of £240,000 to be known as La Societa Italiana per le Forz3 
Idrauliche del Veneto to put down plants to utilise available water- 
power in the province of Venice. The company acquires the right to 
utilise the Cellina torrent (22,000 up.), and of the Piave river 
(40,000 u.p.). Plant is to be at once put down to generate electrical 
energy to the extent of 6,000 o P., and to transmit the same to the 
eity of Venice. 


King’s Lyna.—A variation of the maximum demand 
system has been adopted by the Town Oouncil in the case of a large 
consumer whose lamps are used all night, namely :—£7 per kw. cf 
lamps installed, plus 3d. per unit of energy supplied. Tne Council 
has sealed contracts for steam.dynamos, boilers, &c. 


Liverpool.—Daring the past month the following elec- 
trical energy was supplied :—For private lighting, 218,169 units ; for 
Corporation lighting, 31,107 units; for cars and other service, 
362,269 units; total, 611,545. units, against 340,654 for the correspond- 
ing month last year. 


London.—Sr. Pancras.—At a meeting of the Vestry last 
week the question of wiring the houses of intending consumers on the 
“ free” wiring system was raised. It was stated that the matter had 
received the attention of the Electricity Committee, but the Vestry, 
under the provisional order, were not empowered to carry out the 
work. It was, however, hoped, after November, when the borough 
council would come into existence, to obtain the necessary powers. 
As showing the increase in the price of coal, the chairman 
mentioned that the committee recommended the acceptance 
of two tenders. Mesrs. Facer & Oo. quoted £1 1s. per ton 
for Warwickshire coal and £1 2s. 41, for Nottinghamshire 
coal for the Lancashire boilers at the King’s Road station, and 
Messrs. Rickett, Cockerell & Co. £1 93,104. for Nixon’s navigation 
steam coal for Babcock boilers at the Stanhope Street station. The 
prices of fuel under the present contracts were 163 4d. and £1 1s. 9d. 


per, pete and the increase in the price of the Welsh coal would 
ma 


e about 4d. per unit rise in the cost of generation. It was decided 
to accept the tenders. On the recommendation of the Committee, 
the Vestry sanctioned an expenditure of £421 for the alterations 
required in removing four small engines at the Regent’s Park station, 
and erecting in their placa the two large 750-H P. engines being sup- 
plied under the contrac’ with Mesers. Siemens Bros. & Co. 

Hamuersmitu.—The Vestry has gone fully into the question of 
the extension of the maine, and decided that 24 additional thorough- 
fares shall be scheduled, and the work carried out at a total estimated 
cost of £8,877. In order to meet theecost of these extensions, the 
rey transformers, &c., the Vestry intends taking up a loan of 
Gzoren'’s—The Vestry kas rescinded a recent resolution 
deferring the question of electric lighting, and has resolved to adopt 
electricity for public lighting, for which purpose it has authorised the 
Special Committee to obtain expert advice on certaia offers tendered 
by the Westminster Electric Sapply Oorporation, Limited. These 
offers are as follows:—To supply and light 600 lamps at a cost of 
£13,500 per year, or 756 for £16,932 per year, without any capital 
expenditure on the part of the Vestry, and the total cost to be subject 
to an annual reduction. At this cost the Westminster Supply Cor- 
poration’s right would extend over a period of 32 years, but if the 

iod of supply was limited to 10 years only, the annual cost would 
3 £15,000 for 600 lamps, and £19,230 for 756 lamps. The gas now 
costs £10,000 a year. 

HoxBory.—At the meeting of the members of the Holborn Board 
of Works on Monday, it was resolved that the electric lighting 
companies be invited to send in estimates of the coat of lighting the 
district with electricity. 


Long Eaton.—The District Council has appointed Mr. 
Crowther, of Wallasey, consulting electrical engineer, to carry out a 
lighting scheme which he has submitted to the Council. 


Lowestoft.—A sub-committee has visited several other 
towns and has reported to the General Parposes Committee on 
various points. Their report has for the most part been adopted by 
the Town Council, including recommendations to invite tenders for 
free wiring ; to cba-ge 7d. and 3d. per unit on the Brighton system 
for lighting and 74. and 14d. per unit for power; to appoint a 
resident engineer at asalary of £200 per annum; to consider electric 
driving for the pumping station ; and to appointan Electric Lighting 
Committee. The Council also, on Mr. Hawtayne’s recommendation, 
decided to apply for leave to borrow a further sum of £20,000 for 
electric lighting purposes. 


Newark.—A provisional order authorising the Council to 
supply the town with electricity has been granted by the Board of 

rade. 

Oldham.—The Board of Trade has granted the Cor- 
poration permission to alter the standard pressure of supply from 105 
volts to 210 volts. 

(Continued on page 1105.) 
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CENTRAL LONDON RAILWAY. 


(Concluded from page 1058.) 


THE series-parallel system of control is employed, the motors 
being placed two in series at starting, and all four in parallel 
for full speed, For this purpose the motors are coupled in 
pairs of two in parallel, and connected with a controller very 
similar in form to the ordinary tramway type; this is illus- 
trated by the figures which we reproduce. 


600 1200 24/0-B.' pull | 2400 12000 

500 1000 20 > vols 10000 
400 200 3 1600 80003 
$200.00 § 12008 eooo 
200 <400 8 8 7 A : \ 800 40004 

200 4 rai 400 2000 

° 9 3630408060 70808000 


Seconds 
PERFORMANCE OF LocoMorIvE. 


The controller is mounted in the centre of the floor of the 
driver’s cab on the locomotive. The external working parts 
consist of a lever fixed on the vertical spindle of the con- 
troller, which projects through the top of the case, and two 
reversing levers, one on either side of the apparatus, so as to 
be always ready to hand. The reversing and regulatin 
levers are interlocked, so that the former cannot be mov 
save when the regulator is in the off position, nor can the 
latter be moved while the reversing switch is in the neutral 

ition. 

The contact cylinder is built up-of specially treated wood, 
uponjiwhich are mounted contact blocks of hard copper; 
uponSsthese}jbearjia;(number of stationary spring contact 


161514031211 10 


1654320; 
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DIAGRAM OF 
CUT-OUT CONNECTIONS 
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DETAILS OF CONTROLLER, 


FIRST POWER 
POINT CONNECTIONS 


Connections oF ContTROLLER, 


fingers. A magnetic blow-out is pro- 
vided opposite each contact finger, to 
extinguish the arc at the moment of 


A ratchet dial on the top of the con- 
troller serves both to indicate the 
position of the cylinder and to pre- 
vent its resting in an intermediate 
— between two working stops. 

here are 16 combinations in all 
between rest and fall speed; the con- 
nections for this purpose are shown in 
the accompanying diagram, which shows 
also the arrangements for reversing the 
motors, and for cutting out any one 
of them in case of need. 

It has not as yet been ible to 

out exhaustive tests of the loco- 
motives under actual running con- 
ditions ; but a set of tests made on 
one of them at the maker’s works is 
not without interest. It must be borne 
in mind, however, that the tests were 
made on a level line in the open, and 
that the results wonld bs considerably 
modified by the gradients and the 
increased air friction in the tunnels. 
_ In the experiments referred to, the 
locomotive was coupled to seven cars, the 
total weight of the train being made 
up to 150 tons, including the locomo- 
tive, which weighed 43 tons. The total 
distance covered was about half a 
mile, and the time occupied, 106 
seconds. These values agree with the 
ruling distances and times in the 
tunnels with a two-minute service. 

The diagram shows clearly the 
observations made during the run. 
It will be seen that the controller was 
moved on by successive steps to its 
final position, with all motors in 
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parallel, without added resistance, in 28 seconds. At 32 

seconds the current was entirely shut off, and the rest of the 

trip was accomplished by “ drifting,” until the brakes were 
nt on at 95 seconds from the start. 

The drawbar pull shown on the diagram does not 
represent the actual pull exerted by the motors, since 
they have to drive the locomotive in ad- 
dition. The values given must, therefore, 
pb: increased by 40. per cent. to obtain the 
tota! pounds pull. The data collected for 
the epoch 28 s2conds from the start are as 
follows 


bw pull ... 11,200: Ibs. 

Tots: pull 15,800 ,, 

Spe d ... ... miles per hr. 

Pow output .. 740 BP. 

Car nt ... 1.330 amperes. 
per motor... 932'5 a 

Po: rioput S80 HP 

Co: uercial efficiency ... ... 84 per cent. 


Ay: age current, 32 seconds ... 851 amperes. 
Av sge current, over entire 
4, including 20 seconds 


~ 


ove 
‘gyinput per trip ... 
cae mile ... 8 Kw.-hours. 

hese results would be modified, as already 
me tioned, by the gradients in the tunnels, 
wh :h would have the effect of adding a 
pu of about 10,000 Ibs.; the total pro- 
pel ing force would then be 25,800 lbs. 
wh ie descending the incline. The cur- 
rer. may therefore be cut off much earlier, 
redicing the energy per train-mile to, say, 
6. \v.-hours or less. 


of 2,700 Kw.; the output will vary between wide limits, 
frequently reaching 4,000 Kw. 

Allowing for losses in transmission, which roughly 
amount to 375 Kw., the output of the generators at 
Shepherd’s Bush will average about 3,075 Kw., requiring a 
current of at least 360 amperes per phase, 


The headlight of a locomotive approaching the station is shown by the light streak in the tunnel. 


Quren’s Roap PASSENGER Sration. 


Evectric TRAIN At SHEPHERD’sS BusH. 


The average current per train, inclusive of stops, will not 
ite 180 amperes, allowing for the compressor motors and 
ig ing. 

The average direct-current output from the rotary con- 
verters will be about 4,000 amperes, to: which abaut 1,400 
amperes must be added for the lift service, making a total 


Assuming a working day of 20 houra, the output 
from the generating’ station will therefore be about 60,000 
units per day, over 20 millions per annum. It is interesting 
to note that this is not far from the total annual output 
of all the electric lighting tations in London. ' 

The annual traffic, on the basis of a 24-minute service, 
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-is about’ 14 million train-miles ; there will be only one class, 
and a uniform fare of 2d. any distance will be charged. 

To deal with this immense traffic, a very complete system 

of electric lifts has been installed by the Sprague Electric 
Company. There are in all 48 of these, of varying siz2s, 
carrying from 50 to 90 passengers each. The heaviest traffic is 
expected to occur at the Bank and Post Office stations, each 
of which is provided with five lifts; five — - 
other stations have four lifts eacb, and 
the remainder have three each. The 
method of working and of controlling 
these lifts is highly interesting, but a 
detailed description must for the present be 
deferred. 

The signalling arrangements, which for 
such a rapid service as 2-minute intervals 
imply (the service eventually intended to 
be maintained) must be of the most 

- reliable nature, are similar to those in use 
on the City and South London Railway. 
The optical signals are operated mechani- 
cally from signal boxes in the passenger 
stations, the apparatus for this purpose 
being installed by Messrs, Evan O°Donnell 
and Oo., Limited ; the electrical lock and 
block system of Messrs. Spagnoletti ard 
Crookes has also been made use of, in 
order to reduce the risk of error to the 
minimum possible. 

The stations are lighted by both arc 
and incandescent lamps, from a 500-volt 
three-wire system; to render this aa far as 
possible immune against breakdown, as 
already stated, three batteries of accumu- — 
lators of the Chloride type have been 
installed at suitable positions on the line of 
route. The switchboards controlling these were made 
by Messrs. Crompton & Co., Jiimited, while Messrs, 
Easton, Anderson & Goolden, Limited, provided the 
boosters for charging them. 

We give on the next page a view of one of there charging 
equipments, situated in the basement of Queen’s Road 
passenger station. The normal charging current is 70 


the stations and lifts was carried out with Callender anq 
Henley cables, and protected by the Conduit and Insulation 
Company’s lined steel pipes. 

We have already mentioned that the whole of the electrical 
equipment of the generating station, sub-stations, and loco. 
motives was provided by the British Thomson-Honstop 
Company; while Messrs. E. P. Allis & Co. were responsible 


SwiTcCHBOARD AND BoosTER AT QUEEN’s Station, 


for the main engines in the power station. The carriages 
are supplied by the Ashbury Company, of Manchester, and by 
the Brush Company, of Loughborough. We must not omit 
to add that the boring and construction of the tunnels—in 
reality, by far the most important and responsible part of 
the undertaking—were carried out by the following firms :— 
Mr. John Price for the western section (represented on the 
work by his manager, Mr. A. W. Manton) ; 
Messrs. Walter Scott & Co. for the middle 
section (represented by Mr. W. Thompson); 
and Mr. George Talbot for the city section. 

It remains for us to say a few words as 
to the engineers responsible for the carry- 
ing out of this great work. As might 
be supposed, the personnel is of the 
highest rank in engineering. 

The engineers to the Central London 
Railway Company are Sir B2njamin Baker 
and Mr. Basil Mott; the late Mr. Great- 
head, whose famous “shield” system of 
boring through the London clay rendered 
the scheme practicable, was associated with 
Sir Benjamin Baker until his lamented 
death. 

Mr. H. F. Parshall, as consulti 
electrical engineer to the company, design 
the whole of the electric and steam 
equipment, and supervised its installation. 

The line has been constructed and 
equipped by the Electric Traction Com- 
pany, Limited, which was organised for 


Locomotive SHep. 


amperes, and the booster raises the voltage as required by 
from 50 to 250 volts. 
As an additional precaution against failure of the lighting, 
the mains for this purpose are kept separate in the two 
tunnels; the arc lamps in the “up” station, and the glow 
lamps in the “down” station, are fed'from the mains in the 
‘down ” station, and vice ver'sd, so that continuity of light- 
ing is almost perfectly ensured. The arc lamps, we may 
add, are of the “ Westminster” enclosed type ;: the wiring of 


this purpose. Mr. F. Hudleston, whose 
name is well known to our readers a8 
having superintended the construction 
of the Liverpool ‘Overhead Railway, is 
the chief engineer to the company; 
Mr. R. P. Brousson has acted as electrical assistant to 
Mr. Hudleston, and Messrs. J. Severs and W. Reilly 
have also taken active part in the supervision of the work. 
Mr. Stoddart has acted as Mr. Mott’s electrical assistant. 
The erection of the electric lifts has been carried out under 
the superintendence of Mr. Moir for the Sprague Electric 
Company, assisted in electrical matters by Mr. Rosenbusch. 
Mr. G. 0. Cuningham, formerly of Montreal, has been 


‘appointed general manager of the railway, while Mr.T. 1. M. 
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Stevens will take charge of the depot at Shepherd’s Bush on 
behalf of the British Thomeon-Houston Company, for the 
period during which that company has undertaken to carry 
on the traffic for the Electric Traction Company. Mr. W. R. 
Dixon is engineer in charge of the generating station. 

In conclusion, we wish to tender our thanks to Sir 
Benjamin’ Baker and Mr. Basil Mott for having kindly con- 
sented to the publication of this article; our thanks are 
especially due to Mr. H. F. Parshall, the designer of the 
electrical installation, for having furnished us, through his 
assistants, Mr. Evan Parry and Mr. H. M. Hobart, who took 
‘a very active part in the work, with abundant details of the 
undertaking. We must also express our gratitude for the 
unfailing courtesy which we have received at the hands of all 
with whom we have had to deal in connection therewith. 


THE NEW WORKS OF THE ENGLISH 
ELECTRIC MANUFACTURING COMPANY, 
LIMITED. 


(Concluded from page 1063.) 


Arter the motor field magnets and armatures have been ; 
wound and baked, they pase, with the controllers, into the testing rcon. Here very complete arrangements have 
assembling and painting department, and thence to the been made for testing insulation, running the motors on full 
aud overloads, and making temperature 
Se tests in accordance with the specifications 
to which they are made. After passing 
through this ordeal, they are minutely 
examined, and finally arrive in the 
shipping department. 

We turn now to the generator bay, in 
which, of course, are found much larger 
and heavier tools than in the one already 
dealt with. 

Starting from the north end, as before, 
the first operation is that of planing the 
generator frames as they come from the 
foundry. For this purpoze a huge planing 
machine has been put down, weighing 
over 75 tons; the b:d of this machine, 
of which we give a view, will accommodate 
castings 24 feet in length. The planer 
is driven by an independent motor. 

Next we come to a boring mill swing- 
ing 24 feet—the largest tool in the works, 
weighing over 100 tons; this machine 
; is used for boring out the heads and finishing 
Eneine Room. the end rings of large generator armatures, 


Group oF PLANERS. 
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and machining the 
commutators. 

Near this is a 
universal boring 
and milling mae- 
chine, on which the 
castings of gene- 
rators are finished, 
The table of this 
machine is 24 
feet square, and is 
flush with the floor 
level ; an upright 
pillar, 10 feet high, 
travels along one 
side of the table, 
and bears an ad- 
jastable spindle, 
which can be moved 
to any desired 
position, vertical or 
horizontal, so that 
holes can be bored, 
surfaces milled, &c., 
without the neces- 
sity of moving the 
casting. 

Portable slotting 
machines driven by 
electromotors are 
used for cutting 
keyways in the 
spiders of arma- 
tures, and for pre- 


paring dovetail slots 
for securing the 
laminations. 


After passing 
through these 
operations, the 
generators go to the 
assembling depart- 


ment, where they © 


receive the arma- 
ture and field mag- 
net windings pre- 
pared in the shops 
described in our 
last issue, and 
undergo severe tests 
for insulation resist- 
ance, temperature 
rise, and in the 
case of dynamos, 
sparkles: commuta- 
tion. For the pur- 
pose of these tests 
a@ very complete 
switchboard has 
been erected, 
equipped with test- 
ing instruments of 
suitable range and 
type. Part of this 
switchboard, which 
is 48 feet in length, 
is used for control- 
ling the distribu- 
tion of power to 
the various depart- 
ments. 

A supply of live 
steam from the 
boiler house is laid 
on to the test room, 
so that complete 
steam dynamo sets 
can be tested with 
ease and despatch. 
Alternating current 
is also provided, 


LARGE PLANING MACHINE. 


PrLaNnerR, Drrat Passs, «ce. 


at various pressures, 
for the ; purpose of 
insulation testing. 

Two other im- 
portant depart- 
ments are located in 
the generator bay 
—the gear-cutting 
machinery, of which 
we gave & view last 
week, and the tool 
room. The latter 
is in a depression 
4 feet below the 
level of the main 
bay, to avoid ob- 
struction, and is 
equipped with a 
variety of machines 
for making and 
grinding tools. 

Sixty feet away 
from the machine 
shop, and _ parallel 
with the latter, is 
the foundry. This 
building is 465 feet 
long by 120 feet 
wide, and comprises 
iron and brass 
foundry depart- 
ments, pattern shop 
and pattern store. 

There are two 
cupolas in the iron 
foundry which will 
be used for pre- 

ring the cast- 
iron frames of very 
large generators. A 
staging is provided 
level with the 
charging doors of 
the cupolas, upon 
which pig iron and 
coke are delivered 
in the railway 
wagons; 600 tons 
of iron, and a 
corresponding 
quantity of coke, 
can be stored on 
the staging and 
charged into the 
cupolas without re- 
handling. 

In the brass 
foundry there are 
five furnaces for 
casting all brass 
parts of the ma- 
chines, switches, &c. 

In both foundries 
& separate motor 
is used to drive 
the special machine 
toole, which include 
sand-sifting ma- 
chines, tools for cut- 
ting the gates off 
castings and for 
cleaning and finish- 
ing them, and mag- 
netic separators for 
removing iron from 
brass filings re- 
turned from the 
machine shops ; 
two 30-ton and one 
15-ton electric 
cranes are also 
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provided. The rn shop is equipped with the best 
modern wood-working tools, driven by an independent motor. 
To supply power and lighting for the works, a separate 
wer house has been erected near the foundry. This building 
is 144 feet long, 120 feet wide, and provides ample space for 
additional plant. The boiler house at present contains 


three Lancashire boilers of 500 H.P. erch, with room 


for a8 many more. A Green’s economiser is installed. 
The engine room is equipped with two steam dynamo, 
each of 400 HP. output; the engines are by Messrs, 
Musgrave, and are of the cross compoun Corliss 
type. Another set, of 1,000 HP., is to be installed. The 
generator will be made at the works, 

A 500-volt Chloride battery supplies the works at night, 
when the generators are stopped ; and a reservoir of 60,000 
gallons capacity provides water storage. The engines are 
run condensing, the water for this purpose being 
through a cooling tower over part of the reservoir. 

The shops and yards are well lighted with both arc and in- 
candescent lamps, and special heating arrangements have been 
provided ; in the shops the hot-air system is employed, so 


that while the temperature is maintained at a comfortable 


degree at all times, an ample supply of fresh air is ensured. 

The general offices are placed at the south end of the 
machine shop, op the ground floor; the engineerin 
department and drawing offices occupy the first floor, an 
the second floor is taken up with reading rooms, library, 
dining rooms and kitchens for the use of the staff. A well- 
equipped laboratory for testing all the materials used in the 
works is included in the engineering department, and fire- 
proof strong rooms are provided for the reception of books 
and drawings. 

While the wants of the staff are well provided for, the 
comfort of the workmen has not been overlooked, and 
arrangements have been made to this end which reflect the 
highest credit upon the humanity and consideration of the 
directors. A large club house, equipped with reading rooms, 
gymnasium, and other means of entertainment, is about to 
be erected near the works, and a block of dwelling houses is 
to be built for the accommodation of a number of the work- 
men. Hot and cold plunge baths are also provided for the 
men employed in the foundry. Educational facilities are 
not to be neglected ; a course of lectures on electrical engi- 
neering will be arranged for, to give to those who are willing 
to improve their knowledge both opportunity and encourage- 
ment to that end. 

In concluding this brief account of the new factory, we 
tender our congratulations both to the directors, who 
have had the courage and acumen to boldly grasp a 
unique opportunity, and to the industry in general, which 
cannot fail to profit by the establishment in our midst of an 
absolutely up-to-date concern, unfettered by the ties of 
custom and precedent, and under the supervision of Mr. 
George Filett, the managing director, who has spared 
neither time nor trouble in his efforts to further the 
company’s interests. We wish also to extend a hearty 
welcome to our distinguished “new chum,” Mr. Short, and 
venture to express the hope that his sojourn with us may 
be long. Mr. Boyd, the energetic works’ manager, has had 
a@ unique experience in American worke, and may be trusted 
to do all in his power to ensure the success of the undertaking. 

Lastly, we have to express our hearty thanks to Mr. F. 0. 
Armstrong, of Messrs. Dick, Kerr & Oo., not only for the 
assistance which he has rendered us in the preparation of 
this article, but also for the thoughtfulness and courtesy 
which he displayed to us in common with other visitors on 
the occasion of the recent opening ceremony. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 1099.) 


Pemberton.—The Local Government Board held an 
inquiry last week into an application of the District Oouncil to 
borrow £20,000 for electric lighting purposes. 


St. Anne’s,—Ladies are privileged to change their minds, 
and we presume St. Anne’s considers herself entitled to the preroga- 
tive. A large portion of the cables are laid, but the position of the 
station is altered “from time to time.” Twice have sites been 
chosen, and Local Government Board inquiries held, now a third 
site has been selected | : 


Salford—A new Electric Light Committee, containing 
only three members of the old committee, has been appointed by the 


South Wales.—A novel proposal which has been mooted 
to form a lake at Tramsfynydd for the purpose of generating electri- 
city to be used as motive power for works of an extensive character, 
is, it is understood, to be carried through. A strong company is being 
formed for the purpose. 


. Tewkesbury.—The Town Oouncil has deferred the 
question of obtaining a provisional order until the autumn. 


Torquay.—A Local Government Board inquiry was held 
by Ool. Guard, R.E , on the 26th inst., re the Oouncil’s application for 
leave to borrow £15,000 for electric lighting purposes. ere was no 
opposition. The electricity works sho a net profit of £68 on the 
second year’s working. 


Twickenham.—The Court of Referees last week dis- 
allowed the locus standi of tha Middlesex Oounty Oouncil, which 
recently petitioned against the Twickenham Electric Lighting Bill. 


~ Walkden .—For the first time the bottom of the shaft in 
No. 2 Mine of the Bridgewater Colliery, balonging to the Bridge- 
water trustees, was lighted up by the electric light last week. The 
new illuminant, which supersedes oil lamps at the bottom of the 
shaft, also extends nearly 200 yards in a tunnel leading to the 
workings. 


Wolverhampton.—The new lock factory of Messrs. 
Chubb & Oo., Limited, bas been fitted with electric light and power 
throughout, with supply from the ration electricity works. 
O ving to the situation of the factory in the heart of the town, steam- 
power was objectionable both for lack of space and on account of 
smoke and dirt; as the load was known to be very variable, gas 
‘engine driving was also inadmissible. The machines were carefull: 
Classifizd, and certain units which were in constant use were upiben 
with separate motors, while others were arranged in groups. All 
the motors are of the enclosed type, and are brought into action 
means of friction clutches. Special terms have been arranged wi 
the Corporation for the supply of electrical energy. 


ELECTRIC TRACTION NOTES. 


Bexhill-on-Sea.—The Bezhill-on-Sea Observer issued on 
16¢h inst. a special tramways supplement, in which it gave a map and 
particulars of the Bexhill and 8t. Leonards electric tramways scheme, 
which has been sanctioned by the Board of Trade. Photographs of 
ne Murpby, the promoter, and Mr. A. J. Salter, A.M.I.0.E., are 
given. . 


Bournemouth.—On the recommendation of a com- 
mittee, the Oouncil bas authorised the borough engineer and the 
electrical engineers and tramway experts to ee ne a fall joint 
detailed and estimates with a view to application to the Board 
of Trade for sanc:ion to borrow the necessary funds. 


Banden ‘The Tramway have fixed Monday, 
16th, te for openin ctric tram 
that date they that the Perth ‘Road will 


Glasgow.—The report on the working of Corporation 
tramways forthe year ending March 31st states that the revenue 
amounted to £469,965, and the working expenses to £344,661, leaving 
a gross balance of £125,304, compared with £121,118 12 months ago, 
The balance has been thus applied :—Rent of Govan and Ibrox tram- 
ways, £4,985; interest on capital, £17,295; sinking fund, £11,636; 
depreciation on capital, £32,079; common good fund of the city, 
£12,000, and to general reserve fund, £46,809. The traffic revenue 
shows an increase of £31,658. The electric car revenue was about 
1s, 2d, per car-mile, and that from the horse cars 114d. 


Italy.—According to statistics published by the Royal 
Inspector of Railways in Italy, and quoted by the Board of Trade 
Journal from the Gazetta Ufficiale of the 8th inst., the total length of 


‘electric tramways in Italy on January 1st last was 1,974 miles, dis- 


tributed as follows :— 
Miles, 
Lom oe 653 
Piedmont... 561 
Ewilia ... 278 
Venice (Province) 150 
y 123 
Bicily ... 63 
Apulia... ae 
Other-peoviness 69 
1,974 
Liverpool.—The electric tramway system introduced b, 
the Li Overhead Railway Oom : between Seaforth oak 
Waterloo is worked on the overhead system, poles being placed 


| — 

| 

| Southampton.—The Guardians, after consultation with ee 
the architect, have decided to arrange for an electric installation for oo ee 

the lighting of the new workhouse infirmary. The architect sieS 

advised that if the Guardians provided the installation, the cost a 
would be much less than if it were supplied by the town. ae 

2 

| 
| 
| 
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on one side of the road only, with overhanging ornamental brackets. 
The power for working these trams will be generated a‘ tte railway 
company’s main station at the Bramley-Moore Dock, at a pressure of 
1,200 volts, transmitted at this pressure to Seaforth, and then trans- 
formed down to the line pressure of 500 volts. ‘To provide for the 
requirements of the tramways and, if desired, of the railway, a 
1500-n.P. bigh speed engine has been built by Messrs. Browett, 
Lindley & Co., of Patricroft, and drives a British Schuckert 800-xw. 
generator. The transformer plant has bzen supplied by Messrs. 
O. & A. Mueker. The cats have been built by Mesers. Dick, Kerr and 


Liverpool; in winter they will be heated by electricity. The 
overhead trolley construction has been carried out by Messrs. R W. 
Blackwell & Oo. The railway company have made use of vacant 
land under their structure at Seaforth Sands station for building a 
sub-station, and the tramway car shed, and the building work in con- 
nection with both, as well as the laying of the tramways, has been 
carried out by Messrs. Holme & King. The whole of the generating 
plant, transforming plant, and tramc irs have bzen constructed to the 
specification of Mr. 8. B. Cottrell, chief engineer of the Overhead 
Railway Oompany. 


Ipswich.—The Town Council has authorised Prof. 

Kennedy to prepare specifications for the electric tramways, on the 

— system, in conjunction with those for the electric lighting 
eme, 


London County Council.—At Tuesday’s meeting Mr. 
Phillimore asked the chairman of the Highways Committee whether 
“he could inform the Oouncil cf the exact position of the Oouncil’s 
Tramways Bills. In reply, Mr. Benn stated that the Committee of 
the House of Commons had that morning passed No. 1 Bill without 
any alterations; the Council had succeeded in getting a clean Bill 
through the House of Commons. With regard to No. 2 Bill, that was 
in the care of the House of Lords. The speaker was quite sure the 
Bill was eafe there. 


Middlewich.—A deputation from the United Kingdom 
Tramway, Light Rsilway and Electrical Syndicate, appeared before 
the Urban Oouncil on 21st inst., and explained the electric tram 
scheme which is proposed to connect Northwich, Middlewich, Wins- 
ford, and the intervening villages and farming districts. Msjor 
Tullcch and Mr. W. H. Handccck explained the scheme, which is for 
a 3 feet 6 inches line on the trolley system. The maximum fare is 
put at 1d,, with 44. workmon’s fares. 


Mossley.—The Town Council last week regolved that the 
Joint Electricity Committee be appointed representatives of and 
members for this Corporation on the Joint Committee of the councils 
of the boroughs of Stalybridge, Hyde, Dukinfield, and Mossley, for 
the purpose of promoting a joint scheme for electric traction and 
lighting by the said boroughs. The Mayor said this was the first 
step of a definite nature they had taken. He trusted that the basis 
of the scheme would be put before them at no distant date. 


Northfleet.—The clerk to the Northfleet Urban District 
Counzil has received a communication from the National Electric 
Tiaction Company, Limited, of 66, Victoria Street, London, 8.W., 
stating that they had instructed their solicitors to take the necessary 
steps in regard to obtaining an extension of time both for the con- 
struction of the works and also in regard to the payment of the 
“deposits, in the event of it boing difficult to arrange the matter 
before the due date—it was stated that the time would expire in 
August—and it was agreed to write, informing the company that 
ers was very little probability of the Council granting an extension 
ime, 


Oldbury.—At a meeting of the Urban District Council 
on Friday, an important report respecting the tramwaya 
question was submitted from the Tramway Sub-Committee and 
was unapimouely approved. Briefly, the substance of the report 
is as followe:— O-:dbury agrees to grant the Birmingham ard 
Midland Tramways Company another lease of the tramways for 21 
years. The company, who have already secured the consent of the 
‘Dadley Town Council and the Rowley District Oouncil to have 
_power to work the trams in their respective districts between Oldbury 
‘and Dudley, agree to proceed with a scheme of overhead traction af 
once, irrespective of what may be done on the same lines with 
Smethwick and Birmingham. They will ran a 10 minutes’ service 
between Oldbury and Dudley, ran workmen’s cara at cheap fares all 
over the district, and will put wood paving in front of the public 
buildings, the churches and chapels, and also the schools on the route. 
They have consented to favourably consider the question of con- 
necting Blackheath with Oidbury by means of the trams. They have 
_ promised a splendid up-to-date service, and in the question of fares, 
O‘dbury is to be treated as favourably asany other part cf the district, 
The.electricity for driving the trams will be taken from the Oldbury 
Council, who will purchase it “in balk” from the Midland Corpora- 
tion fo. Power Distribution, Limited, the company with which they 
have an agreement for supplying electricity for lightizg and motor 
purposes. 


Salford and Eccles.—The engineer and surveyor to the 
Eccles Oorporation has jaet completed a survey of the existing tram- 
ways in the borough preparatory to estimates being obtained for the 
reconstruction of the lines so that the cars may bs worked by elec- 
trical energy in accordance with the new provisional order which 
comes iato force in April, 1901. A survey is also being made for ac di- 
tional lines of tramways running from Eccles Railway Station along 
Wellington Road, Monton Road, New Lane (where they will join the 
existing line), and Parr-in-Lane to the extent of the borough 
‘boundary in Woreley Road, where they will be connected with the 


Co., and in general appearance are very cimilar to those ruoning in | 


South Lancashire Company’s tramways. Sanction for the con- 
struction of the additional lines will have to be obtained either 
through an additional provisional order or by an omnibus Bill pro- 
moted by the Corporation. The Salford Corporation have entered 
into an agreement with Eccles to construct the new tramways subj ct 
to a lease of the lines, and will provide the necessary cars. Saltord 
will repay Eccles 10 per cant. on the outlay, but the latter is to 
provide the requisite electrical energy. The Manchester Carriage 
and Tramways Company have running powers until the re-construc- 
tion of the lines. 


TELEGRAPH AND TELEPHONE NOTES. 


Afcican Trans-Continental Telegraphs.—lIn his 
lecture at the War Loan Exhibition on Saturday, Mr. Ewart Grogan, 
dealing with some aspects of his recent “tour” from Oapstown to 
Cairo, said he had had the opportunity of observing the wonderful 
advance of Mr. Rhodes’s telegraph line. It was erected on iron 
poles, and when he it had bzen carried as far as the north end 
of Lake Nyassa. e@ broad clearing made for it swept away over 
hill and dale, through thickets and swamps, straight as an arrow, 
to Lake Tanganyika, 200 miles away. The work was one of which 
the nation might well feel proud. 


Brighton Telephones.—At a Council meeting on the 
21ct inst., Councillor Buckwell, in moving the adoption of the report 
of the Telephone Committee (of which an abstract appeared in our 
last issue), recommending the Council to apply for a licanse to estab- 
lish a manicipal telephone system for Brighton and the surrounding 
district, raid the Council were not asked to commit themselves to 
establish an exchange. The obtaining of a license did not make it 
compulsory for them to work it, although if they did not work it 
within a reasonable period, i¢ would be forfeited. The National 
Telephone Company bad practically a monopoly of the telephonic 
communication of the country. They were working under a license 
from the Postmaster-General, which would expire in 1911, and-the 
committee proposed to apply for a license which should extend for a 
period of at least eight years beyond 1911. In their application it 
was necessary for them to insert their maximum rates, and the com- 
mittee proposed to insert a maximum rate of £7 per telephone, as 
against £10 now charged by the Telephone Oompany. In the event 
of the Oorporation application being granted, the Telephone Com- 
pany might apply for an extension of their license to the same time 
as the Corporation had theirs for, bat it would be only granted on 
condition that they granted the Council inter-communication. At the 
present time the Telephone Company had 1,200 or 1,300 subicribers, 
with a rate of £10 per telephone for the first instrument, but the 
committee expected to carry on a system of 2,000 subscribers at a 
rate of £5 103. per instrument, and then pay a handsome profit to the 
Corporation. The compavy had been approached with a view to 
ascertaining whether they would makeany reduction ass 1n ing they were 
allowed to lay their wires underground, and they stated that they could 


* not supply the telephone at a less rental than £10 a year.—Coancillor 


Blaker moved an amendment to insert £5 53. asthe maximum charge. 
If they did this, they would get sufficient subscribers to ensure them 
making a piofit.—Alderman Lowther thought the expenditure had 
been under-estimated. They would never get a man to take a posi- 
tion of electrical engineer and manager of the telephones ata salary of 
£250. They might get a man to start at that price, buf they could 
not keep him, for it would not be long before he applied for an in- 
crease of salary. He questioned whether they were going to get 
2,000 subscribers in Brighton. The amendment was lost by a large 
majority, and the report was then put and adopted. 


French Colonial Cable Schemes.—The Times Paris 
correspondent says that on 19th inst. M. Ordinaire submitted to the 


Chamber, on behalf of the Colonial Committee, his raport on the Bill © 


for Colonial submarine cables. The report approves the proposed 
cable from Oran to Tangier, which would dispense with the use of 
-the English or Spanish cable, but it condemns the proposed ex: 
tensions of that cable to Marseilles and Teneriff, advocating a direct 
“line from Brest to Saint Lowis as less expensive and as being easily 
connected with a Central America and a Oongo cable. The report 


advocates the connection of Madagascar with the Oongo by asub- . 


marine or inland telegraph, and with Tongkiog vid Réanion. The 
report, without definitely proaouncing, is in favour of the laying and 
working of these cables by public companies, the State not having 
sufficient apparatus for constructing them and being unlikely to work 
them with success commercially. . 


The Pacific Cab!e—The Sydney Daily Telegraph for 
May 19th had the followirg :-— 


An important cable message was received yesterday from the Secretary of 
State for the Colonies with reference to the Pacific cable. The message stated 
that according to the estimate of the London committee appointed to consider 
and report upon the cable, a single line could be laid for £1,800,000; also that it 
could be manufactured and put down in 18 months. Furtner it was intimated 
that with a charge of 2s, per word for the Pacific portion there would be an 
estimated loss of £54,000 per year. The Australian Governments are therefore 
asked to come to an early decision as to whether they agree to the project 
being proceeded with, The matter will receive Mr. Crick’s early attention 


At the opening meetirg of the fourth Oongress «f Ohambers 


‘of Commerce of the Empire, held on 26th inst. at Fish- 


monger’s Hall, Lord Selborne, who presided, said that at the 
co2gress in 1896 ip dso a resolution in favour of a Pacific 
cable. He wished he could say that the cable was a realised 
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fact, but decided progress had been made in the interval, and he was 
happy to-be able to inform the congress that tenders were almost 
inneeee to be invited from contractors for the making of the 
cable. 


Telegraphic Interruptioas and Repairs:— 
- Down 


Oayenne-Pinheiro eee Oct. 11, 1899 eee 
Feb. 16,1900 ... 
Pa: 4-Maranham eee eee eee March 1, 1900 eee 
Oca?4-Maranham eee Feb. 20, 1900 


Jamaica-Oolon _... June 80, 1899 ... oes 
Mole 8t. Nicholas-Cape Haitien... March 6, 1900 ... eee 
Latakia-Oyprus coe eee see June 20, 1899 eee 
Tarifa-Tangier eee Jan, 2, 1900 eee 

CHINESE : 
-Tientair -Pe eee eee June 12, 1900 eee eee 
Pekin-Kalgan eee eee eee June 14, 1900 eee eee 


Tientsin-Shanghai oe eee June 16, 1900 
Tientsin-Newchang _.. Jane 18, 1900 ... 
SouTH AFRICAN :— 
om munication estored as far 
smith (Natal). > } Nov. 7th, 1899 { as Standerton. 


£ourH AMERICAN :— 
Barcelona, Venczuela - Ciudad 
Bolivar... ... June 25,1900 ... June 25, 1900 
Communication with all offices of : 
Oolombia beyond Buenaventura... Feb. 22,1900 ... dee 
Ecuador lazdlines ... Mch, 13, 1897 ... 
Landlines, south of # Macaké 


(Brazil) eee eee eee Apl. 25, 1900 eee eee 
West Inpizs 
Communication with Les Osyes 
(H iti) ... coe wee DDO 20,1900 } June 23, 1900 
All Haitien sacdlines ... June 21, 1900 
anication “vid Hanekine ” 
interrupted on Persian Territory Feb. 24, 1900 ... tee 


The Telephone Service.—In the House of Commons on 
Monday, according to the Times report, Mr. Henniker Heaton asked 
the Secretary to the Treasury whether it was an instruction to post- 
masters in the country and generally not to forward telegraphic 
messages over the wires of the National Telephone Compavy; and, 
if so, would he explain why this new policy exemplified in such an 
instiuction had been adopted. Mr. Hanbury: Toe Postmaster- 
General does not now undertake to deliver telegrams by telephone to 
subscribers of the National Telephone Oompany who may apply for 
the privilege, but it has not bsen withdrawn from any subscribers to 
whom it had been accorded in the past. There wera obvious dis- 
advantages in the Post Office entering into what was practically a 
partoership with a private company, especially a private company 
which was itself in direct competition with the Post Offixe and per- 
Bistently refused similar facilities to Post Office subscribers. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham.—July 16th. The District Council wants 
tenders for a free wiring contract. See “ Official Notices.” to-day. 


Belgium.—July 14th. The municipal authorities of Jamet 
are inviting tenders until July 14th for the concession for the public 
and private electric lighting of the town. Tenders to b3 sent to Le 
Szcretariat Communal, L'Hotel Communal, Jumet, Belgium, whence 
particulars may be obtained. , 


Blackpool.—Jaly 23rd. The Corporation wants tenders 
for trolley poles, cables and trolley wire, boosters and switchboards, 
and storage battery. See ‘‘ Official Notices” June 22nd. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Broxelles, invites tenders for the installation and the commence- 
ment of supply upon a part of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis 8t. Jilles, 8t..Jilles. 


Dudley —June 30th. The Corporation wants tenders for 
condensers (barometric), pumps, cooling tower, &c., for the elec- 
tricity works. See “Official Notices” June 15th. 


Datban.—July 20th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
includieg poles, overhead trolley wire, distribution boxes; (b) 22 
double-deck motor cars; (c) steam and electric generating plant, in- 
cluding three 250-xw. generators, boilers, condensers, cooling towers, 
switchboard, &c. See “ Official Notices” May 18th and June 15th. 


Edinburgh.—Jaly 9th. The Corporation wants tenders 
for the supply of copper strip for electrical conductors. See 
“ Official Noticea” Jane 22ad. 


Egypt.—July 1st. Tenders ‘are being invited until 


July 1st by the harbour and lighthouse authorities at Alexandria for 


the supply and erection of the necessary plant and sp; arates 
required for the electric lighting of the harbour of Port Said. 
Tenders are to be. sent to L’Administration des Ports ef Phsres, 
Alexandria, whence particulars may be obtained. 

_ France—July 5th. Tenders ara being invited until 
Jaly 5th by the French Post and Telegraph authorities in Parie, for 
the supply of 135 tons of galvanised iron wire, 4 mm. diameter, and 
12 tons of ditto, 1 mm. diameter. Tenders ara to be sent to Le 
Sous-Secretariat d’Etat des Postes et des Telegraphes, 103, Rie de 
Grenelle, Paris, whence particulars may be obtained. 

Grays Thurrock.—Anugust 9th. The Council is inviting 
tenders for Lancashire boilers, 100 kw. steam dynamoe, economisers, 
switchboards, battery, crane, mains, and other plant, &:. See ‘ Official 
Notices” to-day. 

Hammersmith —Jaly 12th. The Vestry wants tenders 
for insulated high and low tension cables, junction boxes, cast-iron 
pipes, draw-box coverr, &c. See “ Official Notices” to-day. 

Huddersfield.—July 12th. Tenders sre wanted for a 
single-phase steam generating plant (1,000 xw.). See “ Official 


Notices” to-day. 


Italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
14th, for tke electric lighting of the public streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegna.) 


King’s Lynn.—Jaly 9th. The Corporation is inviting 
tenders for extensions to the electricity station buildings. 


London.—July 2nd. The Aron Electricity Meter Com- 

ori is inviting tenders for the supply of a quantity of A.O. and 

.O. large and small metal cases (about 2,500 in all). See “ Official 
Notices” June 22ad. 


London.—Jnoly 10th. The London County Council is 
prepared to receive tenders forthe supply, within three months of 
the order being given, of abort 70 arc lamp standards, required. in 
conection with the electric light installstion for the Victoria 
Embankment. Specification, form of tender, and other particulars 
at the engineer’s department, Oounty Hall, Spring Gardens, 8.W., 
upon payment of the sum of £1. 

Limerick.—July 4th. The Council wants tenders for 
cables, arc lamps, engines, dynamos, booster, balancer, switchboard 
instruments and gas plant, for electric lighting. Bee “ Official 
Notices” June 15th. 


Lowestoft.—Jaly 3rd.. The Corporation wants tenders 
roa Pong current meters and cut-outs. See “Official Notices” 

Manchester.—Jane 30th. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See “ Official Notices” Jane 15th. 

Newport (Won ).—The Corporation is inviting tenders 
for the construction of 14 miles double line of tramways along Oor- 
poration Road. The tramsare to be run by electric traction. 


Partick.—Jaly 10th. The Commis-ioners want tenders 
forthe supply and laying of insulated mains, conduits, junction boxes, 
&c.; the supply and erection of cast-iron arc and incandescent lamp 
standards, arc lamps, automatic switches, &c. See “ Official Notices ” 


Salford.—July 16th. The Corporation wants tenders 
for overhead equipment for the el:ctric tramways, exclusive of the 
supply of poles, but inclusive of their erection. Sze “ Official 


Notices” June 220d. 
South Shields.—Joly 14th. The Guardians want 


tenders for an electric light installation at the Union Workhouse, 
Harton, South Shields. See-“‘ Official-Notices” June 22nd. 


to-day. 


Spetnr-July 7th. The Secretary of State for Foreign 


has received a from Her Majesty’s Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 


“to be received not later than July 7th next, for the concession for an 


electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Pczaelo. Some particulara may be examined on personal application 


-at the Commercial Department of the Foreign Office between 11 a.m. 
and 5 p.m, 


Spain.—Jaly 10th. The wunicipsl authorities of Calzada 
de Calatrava (province of Ciudad Real) are inviting tenders until 
Jaly 10sh for the concession for the electric lighting of the town 
during a period of 20 years. Particulars may be obtained from, and 
tenders are to ba sent to, El Secretario del Ayuntamiento de Oalzada 
de Calatrava (Ciudad Real). 


Spain—July 21st. The municipal authorities of 
Algemesi (Province of Valencia) are inviting tenders until July 21st 
for the concession for the electric Ighting of the town during a 
period of 10 years. Particulars are to be obtained frcm, and tenders 
to be sent to, El Secretario del A)untanicents de Algemesi 
(Valencia.) 

Swansea.—Jaly 5th. The Corporation invites tenders 
for main switchboard and instruments, and a battery of accumu- 
lators and accessories. See “ Official Notices” June 
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Stoke-upon-Trent.—July 4th. The Guardians require 
tenders for the electric wiring of the new Cottage Homes at Penk- 
hull, inc’uding overhead cables. Specifications, &c., from Mr. G. R. 
ao A.LE.E., 96, Deansgate, Manchester, upon a deposit of 

“4 


Tottenham.—July 2rd. The Council wants tenders for 
th> supply of fire alarm posts and instruments, and a quantity of 
gas barrel, See “ Official Notices ” June 22ad. 


Tanbridge Wells.—July 5th. The Corporation is invit- 
ing tenders for telephone cables, wires, and various apparatus 
required for the establishment of a municipal telephone exchange. 
See “ Official Notices” June 22nd. 


Warrington.—The Corporation wants tenders for the 
instal ation of electric light into the town hall, bank house, museum, 
and other public buildings. See “ Official Notices” June 22ad, 


OLOSED. 


Dartford.—The following tenders have been accepted by 
the Council:—Messrs. James Oarter & Sons, boilers, £1,545; auto- 
matic stoker, £259; Mesers. Aiton & Oo., pipe work, £660; Messrs. 
de Ritter, condensers, £580; Messrs. Reavell, dynamos, £2,247; 
Messrs, Marquand & Co., accumulators, £725, and £275 for five years’ 
maintenanc2; Messrs. Verity, switchboard, £667; Western Electric 
Company, underground mains, £4,868; arc lamps, £184; Mr. L. G. 
Tate, station lighting, £38. 


France.—The French Post and Telegraph authorities 
have, as the result of an adjudication on the 19th inst., placed a contract 
with Mesers. Lszare-Weiler & Oo., of Paris, for the supply of 300 
tons of copper wire at 208 francs 90 centimes per ton. 


Glasgow.—The Corporation last week approved of the 


acceptance of the following contracts :—(1) Messrs. Chamberlain and - 


Hockham, Limited, for 150 25-ampere, 55 50-ampere, and 75 100- 

ampere meters; (2) The British Electric Meter Company, Limited, 

for 50 2}-ampere and 50 5-ampere meters; and (3) Mesers. 8. Z. de 

Ferranti, Limited, for 350 5-ampere, 400 10-ampere, 150 25-ampere, 

55 50-ampere, 75 100-ampere, and 10 200-ampere meters; Messrs. 

— & Hope, cast-iron stairs required for the Pollokshaws Road 
on, 


Hammersmith.—In view of the large increase in the 
number of consumers in the > the Hammersmith Vestry have 
just entered into a contract with Messrs. Johnaon & Phillips for the 
supply of 12 25-xw. transformers at the rate of £63 each. 


Kingston (Surrey).—The Council has accepted tenders as 
follows :—Laying a new water intake pipe from the river tothe electric 
works, £461 10s., Mr. 8. Atkins; excavations and concrete founda- 
tions of boiler house extension and of boilers, £694 17s. 6d., Mr. 8, 
Kavanagh; 1,400 tons of Cwmuman smokeless Welsh coal, 29s. per 
ton, Messrs. Phillips & Co. ; 2,200 tons of best Northumberland small 
- coal, 17s, 5d.per ton, Messrs. Dinham, Fawcus & Co. 


FORTHCOMING EVENTS. 


Thursday, July 5th—At 8 p.m. The Roéntgen Society. Annual 
general meeting at 20, Hanover Square. Presidential 
address by Mr. Wilson Noble. s 
At 830 p.m. Ohemical Society. The Nilson Memorial 
Lecture will be delivered by Prof. Oito Pattersson, of 
Stockholm. 


NOTES. 


The Typewriting Telegraph.—The Steljes writer 
telegraph, for the exploitation of which y has 
recently been formed, is one of those ‘instruments which, 
brought ont at the right period of history, seems likely to 
have a good chance of success. The idea of working a type 
printing arrangement from a Wheatstone A. B.C. magneto- 
transmitter is at least 25 years old. It was done by Stroh, 
and the mechanical details by which the apparatus was 
worked were of extreme ingenuity. A number of these 
instruments, which were very compact, were in use, but, 
unfortunately, they possessed a defect, i.¢., they were not 
provided with an automatic zero setter. This defect wes 
@ fatal one, and the instruments dropped ont of use, In 
the Steljes instrument the very necessary zero setter is 
fitted, and, moreover, the various parts have been well 
proportioned and substantially made, with the result that 
a high rate of speed, without danger of tripping, has been 
attained, whilst if tripping does take place, the resetting 
to zero is easily effected. Still, as a matter of interest, we 
‘may say that Stroh printed both at the sending and receiving 
enis; £0 does Steljes. The power required in the latter’s 


printer is derived from a weight; Stroh took his from a 
ppcing. Steljes uses a rubber type wheel; Stroh’s was of 
metal. 


Water-Tabe Boilers in the Navy.—For several years 
past, says the Zimes, in debating the Navy Estimates the 
shipbuilding and engineering members of the House of 
Commons have taken exception to the policy of the Admiralty 
in fitting water-tube boilera withont, as they allege, ‘sufficient 
test of their capacity. It is — that when the ship- 
building vote is brought forward in the present Session a 
division will be taken against the policy of the Admiralty 
in regard to the boilers for Her Majesty’s ships ; and in the 
same connection Sir Fortescue Flannery gave notice of the 
following question for Thursday :— 


It H.M.8. Terrible, fitted with water-tube boilers, sailed from 
Hong Kong on the 16th inst. upon a service of most grave national 
emergercy in carrying troops for the relief of British citizens in 
Peking; whether the vessel arrived at Ta-ku on the 22nd inst., 
having accomplished the distance of 1,800 miles in 54 days, or abcut 
134 miles per hour; whether the vessel has formerly attained a trial 
speed of 22 miles per hour; whether any explanation of the falling 
off in speed can be given ; and whether the Admiralty will ‘telegraph 
tothe admiral in command for an explanation? (2) Whether the 
Admiralty have now received any explanation of the position 
and extent of the leakage which rendered H.M.S. Hermes 
helpless in mid-ocean; whether this leakage was in the 
boilers ; and if it is yet known how long the repairs will 


The Electric Power Bills—The Select Committee 
which has been considering the Electric Power Bills con- 
cluded its inquiry on Wednesday, and was to announce its 
decision yesterday. On Wednesday the Committee made a 
declaration to the effect that a local authority which under- 
takes and is prepared to give an ample supply of electric 
power for all purposes to consumers within its district, ought 
not, without its consent, to be required to give facilities for 
the supply, within its district, of electrical energy by other 
undertakers. But if a local authority is unable or unwilling 
to provide, on reasonable terms and within a reasonable time, 
a full supply of electrical energy for any purpose to any 
company or person within its district, such company or 
person should be at liberty, after notice to the local authority, 
to obtain their supply from other authorised undertakers, 
and the local authority should be required to give all neces- 
sary facilities for this purpose. 


Central London Railway.—The formal opening cere- 
mony was performed on Wednesday afternoon by the Prince 
of Wales in the presence of a distinguished company. The 
Prince having inspected the offices at the Bank station, pro- 
ceeded along the line to Shepherd’s Bush, where he inspected 
the generating station, and afterwards declared the line to be 
open. The journey from the Bank to Shepherd’s Bush 
station was performed in 19 minutes without stoppage, at a 
moderate speed, and the train went up the incline to the 
siding at the depét with its own locomotive. Sir Henry 
Oakley, chairman of the company, accompanied the 'Prince 
from the Bank, and Sir Benjamin Baker and Mr. Basil Mot 
engineers to the company, Mr. G. C. Caningham, gen 
manager, and other gentlemen interested, were in attend- 
ance. For a description of the line and generating station, 
&c , we refer our readers to the series of articles which we 
conclude in this issue. The line is not at present open to 


the public, but preparations are nearly complete, and it is 


probable that regular running will commence within about 
a fortnight, The directors, engineers, and contractors are 
to be congratulated upon the proximate completion of their 
arduous task; we hope and believe that their efforts will be 
crowned with immediate and lasting success ! 


Personal.—Dr. Oliver Lodge, D.Sc. LL.D., F.R.S, 
Professor of Experimental Physics in the University College, 
Liverpool, has been appointed principal of the University of 
Birmingham. No better man could have been selected, and 
we heartily congratulate Dr. Lodge on his new appointment, 
which may have far-reaching consequences, 

Mr, W. W. Lackie and Mr. J. CO. Ward have been re- 
appointed for two years by the Glasgow Town Oouncil as 


assistant electrical engineers, and their salaries raised to 


£375 and £300 respectively. 
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Appointments Vacant.—An assistant engineer is 
wanted for Wakefield electricity works, and a junior assistant 
for Wimbledon. 

The Swansea Corporation wants a resident electrical engi- 
neer at £300 per annum. Various lecturers and demon- 
strators are wanted at the Northampton Institute, E.O. 
The Johnson-Lundell Electric Traction Company, Limited, 
wants a general mauager. See “ Official Notices ” to-day for 
particulars of these appointments. 

The British Electric Traction Company is wanting addi- 
tional secretaries and accountants for its subsidiary com- 
panies. Commencing salary not exceeding £175 per annum 
according to qualifications. 


Institution of Electrical Engineers.—The annual 
conversazione of the Institution was held at the Natural 
History Museum, South Kensington, for the fourth time in 
succession, on Tuesday last. There was a large and dis- 
tingished attendance of members and guests, numbering 
upwards of 1,500, who were received in the Central Hall by 
the President, Prof. Perry, and Mrs. Perry, supported by the 
members of the Council. All branches of the engineering 
profession were well represented, and the occasion, as usual, 
was appropriately made the opportunity for universal and 
enjoyable conversation ; while the string band of the Royal 
Engineers, under the direction of Lieut. J. Sommer, R.E., 
performed an excellent programme of musical selections. 
The gathering was most successful in every way, thanks in 
no small measure to the peculiar suitability of the Museum 
for the purpose—with its grand entrance hall, extensive 
galleries and shady nooks—and the brilliant lighting (electric, 
of course), combined with the artistic floral decorations, and 
the beautiful dresses of the lady visitors, produced a most 
effective and pleasing scene, ; 


Electric Lift Accident.—According to the newspapers, 
the electric lift at the London Bridge ttation of the City and 
South London Railway suddenly left the landing stage, and 
crashed down to the bottom of the well. Several passengers 
were removed to Guy’s Hospital. 


The Electrical Volunteers.—It is stated that a 
proposition is being considered for a portion of the Elec- 
trical Engineer Volunteers to take part in the approaching 
experimental mobilisation of the Thames district. 


For Sale—The business of the Acetylite, Limited, 
Birmingham (in liquidation) is to be disposed of as a going 
pe ig and particulars are given among our advertisements 


REVIEW. 


A Hand-book of Electrical Testing. By H. R. Kemp, Sixth 
edition. London: E. & F.N. Spon. 1900. 


Kempe’s hand-book has been recognised for so many years 
as the standard English work on the subject, that a critical 
notice of a new edition would be inappropriate, and a reviewer 
has only the more pleasant task of describing the improve- 
ments and additions. 

Daring recent years a great deal of work has been done in 
this subject ; indeed, much greater advance has been made 
than 10 years ago might have seemed possible, and the author 
has evidently kept himself well informed of the newly pub- 


lished matter, and has incorporated all of it that is of any 


importance. In apparatus, the introduction of the suspended 
coil galvanometer into testing roome, and especially into cable 
work at sea by the perfecting of Sullivan’s instramente, has 
made a great change. Ayrton and Mather’s invention of the 
universal shunt has converted a rather unsatisfactory appli- 
ance, the old shunt box, into one of the most useful and 
widely applicable instruments we and in recent 
years the whole system of measuring currents and potentials 
has been transformed by the development of potentiometers, 
of which the universal shunt is but one example. The 
ingenious form of Ayrton and Mather’s shunt, which elimi- 
nates the errors due to self-induction from ballistic galva- 
nometers, is less well known, and has not, within our know- 


ledge; come into use at all, nor does Mr. Kempe refer to it. 
Two examples of recent instruments, providing a minutely 
sub-divided circuit, are given. One is Sullivan’s form of 
universal shunt, in which a line of 10,000 ohms resistance 
can be tapped at any ohm, and the other is Elliott Bros.’ 
potentiometer, where the sub-division of a line of 30 ohms is 
carried to 15,000 parts. In the construction of standards 
Carhart’s chloride cell, which can be adjusted to give 1 volt 
exactly, is the principal novelty. 

In actual methods of testing several are described which 
are new, or have only lately come into extended use. The 
observations of Kennelly, Schzefer, and Rymer- Jones on the 
resistance of a fault in a gutta-percha cable, and its variation 
with the current flowing through it, have attracted much 
attention, and are clearly described in the chapter on the 
localisation of faults. Negrean’s elegant method of com- 
paring the electromotive forces of cells, the application of 
Lord Kelvin’s old method of measuring potential to the loss 
of charge in an insulated cable, and S. A. Russeli’s method 
of determining the total insulation of a system of live cables 
are all new matter. In the account of the last there appears 
to be a misprint. 

In the tables of constants of materials, Clarke, Forde, and 
Taylor’s recent figures of the temperature coefficients of 
copper replace the old ones, and the very useful tables of 
the dimensions, weights, and resistances of copper wires 
have been recalculated in terms of the standard ohm, whose 
now officially accepted value, and that of the volt, are 
employed throughout. 

ome of the most interesting of the new matter is in the 
miscellaneous chapter or appendix. The physical constants 
of lines used for telephone purposes are of very different 
importance, relatively to one another, from those used 
for telegraphy, and the methods of measuring the 
capacities and self-inductances of overhead wires which 
have been worked out by Mr. Kempe are of great value and 
importance. A reasonably full account of the measurement 
of the constants of a line for the transmission of rapid 
alternations would require a good deal of space. Perhaps 
some day he may give us this, Telephonic frequencies are 
nearer to those used in telegraphy than to those used in 
wireless telegraphy, but not greatly so; and a complete text- 
book of electrical testing will in the near future have to be 
written with a view to all of these, and then the self- 
inductance of a line will be as important a quantity as its 
resistance or its capacity. 

The practical details of the improved system of daily tests 
made by the Post Office on their immense network of lines 
with the differential tangent galvanometer is fully described, 
and we may call attention to some interesting information on 
dry-core cables. 

The new edition of this valuable book will certainly main- 
tain its reputation. 


NEW COMPANIES REGISTERED. 


Northwood Electric Light and Power Company, 
Limited (66,312).—Tais company was registered on June 23rd, with 
a capital of £15,000 in £1 shares, to acquire a pieca of land at North- 
wood, Ruslip, Middlesex, and to carry on the business of an electric 
light and power company in all its branches. The first subscribers 
(each with one share) are:—J. 8. Hignett, Claremont, Northwood, 
merchant; A. T. Bucknall, 23-5, Billiter Street, E.0., solicitor ; 
A. H. Orossley, The Elms, Northwood, doctor of science; 0. EH. 
Masterton, Green Ecd, Northwood, civil engineer; O. H. Wickes, 
Beauleigh, Northwood, merchant; R. Crossley, The Elms, North- 
wood, gentleman; and J. W. Tilley, St. Helena, Northwood, mer- 
chant. Tke number cf directors is not to be less than three nor mora 
than five. Thesnubscribers are to appoint the first; qualification, 100 
shares; remuneration, £100 annum, divisible. Registered office, 
8, Maxwell Road, Northwood, Middlesex. 


Roundhay and District Electric Lighting Company, 
Limited (66,293) —This company was registered on June 22nd, with 
a capital of £20,000 in £10 shares, to carry on at Roundhay and 
Seacroft, near Leeds, or elsewhere, the business of an electric light 
company in all its branches, and to construct, lay down, fix and 
maintain all necessary cables, wires, lines, accumulators, meters, 
lamps, engines, works and conveniences. The first subscribers 


W. 8. Sykes, Yok 
jpringwood, Round- 


rg Roundhay, Leeds, merchant; W. Harvey, 
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than two nor more then five; the first are Matthew Kitchin, John E. 
Whiting, and W. Penrose Green ; qualification, £200 ; remuneration 
as fixed by the company. 


Embros Engineering Company, Limited (66,291).— 
This company was registered on June 21st, with acapital of £3 000 in 
£1 shares, to adopt an agreement with T. Martin and P. W. Martin, 
and to carry on the business of electrical and mechanical engineers, 
manufacturers of and dealers in electric, magnetic, telegraphic, tele- 
phonic and other appliances and apparatus, &c. The first subscribers 
(each with one share) are :—T. Martin, Locksley, Maghbull, Lancashire, 
electrical engineer; P. W. Martin, Rostrevor, Chestnut Avenue, 
Great Orosby, Lancashire, gentlemar; Mrs. R. A. Martin, 
Rostrevor, Chestnut Avenue, Great Orosby, Lancashire; Miss 
E. GQ. Odell, Locksley, Maghull, Lancashire; W. Sutton, 
16, Redcross Street, Liverpool, electrical engineer; 8. Lord, 
16, Redcross Street, Liverpool, electrical engineer; and O. M. 
Westfield, Saintbury, Upper Olapton, N.E., gunpowder maker. The 
number of directors is not to be less than three nor more than seven. 
The first are Timpron Martin, Charles M. Westfield, and Percy W. 
Martin ; qualification, £50; remuneration as fixed by the company. 
Registered office, 58, Central Chambere, 17, South Castle Street, 


S. Dixon & Son, Limited (66,289).—This compsny 
_was registered on June 21st, with a capital of £55,000 in £5 shares 
(2,000 preference), to acquire the business now carried on at Swine- 
gate and Boar Lane, Lecds, under the style of 8. Dixon & Son, and 
to carry on the business of brass and ironfounders, mechanical and 
electrical engineers, machine and tool makers, smiths, iron- 
mongers, furnishers, &c. The first subrcribers (each with one 
share) avre:—Mrs. J. E. Dixon, The Woodlands, Harehills, Leeds; 
A. M. Dixon, The Woodlands, Harehills, Leeds, brassfounder ; 
R. E. Dixon, The Woodlands, MHarebills, Leeds, electrical 
engineer ; O. Dixon, The Woodlands, Harehills, Leeds, brassfounder ; 
Miss J. Dixon, The Woodlands, Harehills, Leeds; J. Gordon,1, Bon 
Street, Leeds, chartered accountant; and W. B. Craven, 6, Hast 
Parade, Leeds, solicitor. The number of directors is not to be less 
than three nor more than seven; the first are Mrs. Jane E. Dixon, 
Alfred M. Dixon, Rowland E. Dixon, and Clifford Dixon; qualifica- 
tion, one share. Registered office, 31, Swinegate, Leeds. 


SUPPLY STATION ACCOUNTS. 


Tux accounts of the Worcester Corporation 
electricity undertsking have always been 
interesting from a technical point of view 
owing to the station being partly water-power 
and yartly steam-power. Hverything af 
Worcester is on a moderate scale, Oapital expenditure is but 
slowiy increasing, and notwithstanding the attractions of “ free” 
wiring—to which we devoted some attention a few weeks ago—the 
additional lamps show as less than 10 per cent. 
GuneRaL STaTEMENT. 

1898. 1899, 


Worcester 
Corporation 
Electricity 
Accounts. 


Increase, 
Total capital expenditure £74397 £79,236 £4839 
Number of units sold... 474,844 651487 77,093 
Number of lamps connected ... 28,496 31,202 2,706 
Gross revenue... £7,141 £8,378 £1,237 
Average price per unifsold ... 328d.  $*52d. 24d, 


It will be remembered that Worcester attempted to supply energy 
for driving the waterworks motors at a very low and quite un- 
remunerative figure. Even last year the rates were numerous, 14d., 
24d., 3d., 34d., 6d. and 7d., but the general tendency has been to raise 
the average price to a reasonable amount, so that the business may be 
eelf-supporting. The output was distributed as follows :— 


1899. 

Units Private Public © Maximum ‘Number of public 
generated. supply. lighting. load. lamps. 
710,416 441 837 109,600 999xw. 57 arc lamps of 

600 watts 
vate motors, 1,408; 8 incandescenta 
private lighting, of 200 watts 
828,511) 
StaTEMENT. 
1898. 
Gross. Perunit. Gross.  Perunit. Increase, 
Saleofenergy .. £6,480 328d. £8,089 3521. +'24d. 
Meter rents,&c. .. 661 334. 182 ‘084. — 25d. 
Sale of old material 10 “00d. 
Sundryfees,&e. .. ,,, 97 04d, + 04d. 
Gross revenue £7,141 361d. £8,878 3644. + 03d. 


The costs have been affected by a rise of 6d. per ton in coal, but 
fuel has been even more generally used in 1899, as it was the driest 
year since the station started, and instead of being able to do 53°6 
per cent. of the output by water power, only 41°7 per cent. was so 
generated last year, It is only bearing ont earlier experience, and 


hsy, Leeds, merchant, The number of directors is not to-be less 


we believe that those who know most about Worcester agree that 
better results would have been obtaired all along had the works 
been designed originally for steam power only. The figure for “oil, 


waste, &c.,” is phenomenally low; the other items are good, and © 


reflect credit upon the engineers, Mr. O. J. Sutherland and Mr, 
E. E. Hoadley, the latter of whom is at present the city electrical 


engineer. 

Cost or Propuction. 

1898. 1899. 

and gi *did. a 

"gig ‘lid. “O7d. 
Salaries and wages incurred 
generation and distri- 1399 1,268 °55d. —‘16d. 
Repairs and mai 
ding, engines, bates, | 239 «124, *22d, “10d. 
dynamos, &eo, 


Works costs ... ... £3,062 155d. £3,558 1°55d. ‘00d. 
Rent, rates and taxes 79 041, 86 
Management and expenses, 


gincer, secretary, ne 477? 460 °20d. 044. 

General 

Otherexpenses.. .. .. 178 094, 247 *1ld. + 02d. 
Total costs £3,930 1994. £4,587 2°00d. + Old. 


The maintenance of low costs and increase in output, coupled with 
a better return per unit, have brought the business to the turning 
point of making a net profit instead of a net loss. The improvement 
has been steady, and there seems every reason to hope that the sum 
appearing as net profit will now yearly increase. 


Prortr StaTEMENT. 


1898, 1899, 
Interestonloans .. .. £1,946 £1,945 
Sinking fund for repayments .... 1,725 1,756 
Net profit carried forward ees 
” ” ” (surplus) ee eee 
Gross profit ... .. £3,211 £38,791 


Tx accounts of the Hanley Corporation elec- 


Hanley tricity undertaking for last year do not altogether 
Corporation bear out the promise of earlier years. A little 
Electricity over two years ago we said that “the electricity 
Accounts. works are rapidly arriving at a prcfit-earning 


stage, after paying contributions to sinking fund 
and interest on loans.” This expectation, unfortunately, has not 
been realised, although it is only fair to Mr. Cowell to say that he 
shows very gocd reasons for the decrease in gross profit. Last year 
we alluded to the curious item under the “increase ” colamn against 
gross profits. Ia 1697 thé amount was £2,520, but in 1898 it was 
£2,420, a decrease of £100. It is now only £1,177, or a further 
decrease of £1,243. Most of thisis accounted for by nearly £1,000 
greater interest and sinking fand charges, but last year the increase 
in “costs” made a serious differerce. 


GENERAL STaTEMENT. 


1898, 1899. Increase, 
Total capital expenditure . £60,785 £67,829 £7,044 
Number of units sold ... ... 474,247 537,898 63,646 
Number of lamps (30-watt) con- 
nected ... (26,040 35,160 9,120 
Gross revenue ... £7,715 £8,809  £1,(94 
Gross profit £2420 £1,177 —2£1,243 
. Average price per unitsold ... 379d. 3°80d. +Old. 


Ia Mr. Lobley’s report on the accounts he shows that if the prices 
adopted at the beginning of 1896 had been retained there would 
probably have been no deficit: “This clearly shows that for many 
reasons the price charged is insuffisient.” This statement may be re- 
garded as on the whole true, and it is a pity that reductions were made 
in the prices charged for energy simply to satisfy the local trades- 
men’s association, which either could not or would not understand 
the rebate indicator system. We are glad to see that the increase in 
the lamps connected indicates a growing appreciation of the efforts 
made to meet the demands of consumers. 


1898 


Gross. Per unit. Gross, Per unit. Increase. 
Bale of energy .. £7,486 379d £8,515 380d. + 01d. 
Meter rents, &c, .. 215 10d, 268 12d. + 024. 
Supply of lamps, &c, 14 “Old. 26 ‘Old. 00d. 
Grossrevenue £7,715 390d. £8,809 +034. 
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A total quantity of 638,025 units was generated: 123,070 units 
were used in 60 400-watt are lamps, five 500-watt arc lamps and 
incandescent lamps equivalent to 192 30-watt lamps, all for public 
lighting ; ‘private consumers took the balance of 414,823 units. The 
max:mum load during the year was 550, kw. 

Coming to the “ Costs,” we find that each item in the works cost 
has increased. Mr. Cowell in his report explains that the important 
cause of the rise in “Coal” is the extra consumption due to running 
several small units in parallel instead of one large machine, while 
nearly £400 was due to the advanced price of fuel from June, 1899. 
Farther, an extra price had to b3 paid for a better class fuel than 
that contracted for. Lastly,all the engines were ran non-condensing 
for six weeks in the winter owing to a breakdown of both condens- 
ing plants. Owing to renewals of the mechanical stokers additions! 
labour charges were incurred in handling the coal, and heavy repairs 
to condensers, mechanical stokers, and one particular engine, com- 
bined to force up the “ Wages” and “Repair” item. The effect cf 
all these special charges has been to augment the{cost by about 7d. 


Cost oF -PRODUCTION. 


1898. 1899. 
Gross, Per unit. Gross. Per unit. Increase, 

£1,398 ‘71d. £2,640 1'18d. +-42d 
, waste, water and en- 
gine room stores. } 331 17d. 460 °20d. +:03¢. 

wages 
curred in generation an 
distribution (including 1,208 “61d. 
public lighting). 

Repairs and maintenance 
of buildings, engines, | 
boilers, dynamos, arc, &c., 
lamps, &c. ) 


1412 °68d. 


1,176 ‘59d. 1,988 ‘89d, +°30d. 


Work: cost ... £4,113 208d. £6,400 2°8hd. +°77d. 
Rent, ratesandtaxes.. .. 553 “28d. 585 °26d. — ‘02d. 


salaries of managing =| 586 ‘27d. 507 °23d. — 043. 


secretary, clerks, 

charges, stationery an 
printing, Taw charges and 140 *06d. + 01d. 
insurance 


Other expenses .. ee ee vee ove 


Total costs ... £5,295 268d. £7,632 3°40d. + 72d. 


Hanley has suffered severely from the action of the Local Guvein- 
ment Board in fixing short terms, such as to 10 to 25 years, for repay- 
ment of loans. The cbarges for interest and sinking fand have 
therefore become large amounts, and these are, of course, beyond the 
control of the Corporation or its officers. We agree with Mr. Lobley 
that “ there is, therefore, no cause for apprehension as to the future 
financial success of the undertaking.” The sum which appears as a 
deficiency is in reality owing to the low prices of 5d. and 24d. 
charged to consumers, and those who grudge the rates being 
loaded with the net loss, need only join the customers of the under- 
taking to directly benefit. 


Prorit StaTEMENT, 


Interest on loans and overdraft .. .. £1,156 £2,131 
Sinking fundforrepayments.. .. -. 1,316 1315 
Net profit carried forward .. .. .. — 2,269 


Gross profit 


CITY NOTES. 


Giffre Electro-Chemical and Power Company. 


Tue directors’ report for the year ended March 31st last, submitted 
at the meeting held in London on 18th inst., stated, says the 
Financial Times, that the directors regretted that it had not been 
possible to obtain the immediate results anticipated when the com- 
pany was formed :— 


The directors hoped that from April of last year the output of carbide would 
have been considerable and regular. In this they were disappointed. As soon 
as the turbines were set to work it became evident that they did not come up to 
what was expected of them, andit took considerable time to discover the cause 
and to remedy the defect. It was found advisable to cancel the order for the 
four sdditional turbines until this had been done, and then to order some of a 
different type. Owing to this and to the greatdelay at this time in getting 
delivery of any machinery, these turbines were only now being erected. The 
defects were being made good by the contractor, who was under obligation to 
deliver satizfactory turbin »s and to guarantee their working for one year. One 
type of dynamo also gave some trouble. Alterations had to be made which 
delayed its being tested against the other, for the purpose of deciding as to the 
best type to adopt for the four additional ones. Finally, last September and 
October the sudden increased demand for electrodes caused such a dearth that 
for a time they were unobtainable. Owing to the above causes and the 
inherent difficulties of getting such important works into running order, 
the amount of carbide produced up to the end of last year wassmall. Since the 
beginning of the year a notable improvement had taken place. As against an 
intermittent output during last year of 688 tons, there was a steady output for 


the first three months of this year of 475 tons, already increased to 50 tons a 
week. It was found advisable to maintain the Société Electro-Chimique du 
Giffre as a separate company, and therefore not to complete the purchase of 
the whole of the shares, As the rent of the water-power, which. for 1899, 
amounted to 125,000f., was, in accordance with the lease, to be raised from 
January, 1900, to 250,000f., the directors of the French company decided that it 
was advisable to make the authorised issue of debentures for the purpose of 
buying the water-power outright. This had been accomplished. The interest 
on debentures, 104,000f., amounted to less than half what the rent would have 
been, and besides purchasing the water-power, about £10,000 had been em- 
ployed in considerably enlarging the factory. The company had thus become 
possessed of a valuable water-power, the rent of which, even at 250,000f., was 
moderate. The company now acquired it at less than half.its value, in accord- 
ance with the very advantageous terms made’ by the Société Electro-Chimique 
du Giffre, before the value of water-powers had been appreciated. Mr. F. H. 
Haviland had been elected to a seat on the board, and Mr. John Paddon had, 
owing to continued ill-health, resigned. The directors had not considered it 
necessary to fill up the vacancy. 


The West African Telegraph Company, Limited. 


Tue directors’ repor! for the year ended December 31st, 1899, to be 
presented to the meeting to be held at Winchester Hcusz, B.0., on 
Friday, Jane 29tb, at 12 noon, reads as follows :— 

The directors submit the accounts and balance-sheet of the company for the 
12 months ended December S8lst, 1899, The company's revenue for that period 
amounted to £77,008 4s. 6d., against which £20,297 14s. 10d. is charged for 
ordinary expenses, and £11,482 9s, 11d. for expenditure relating to repairs of 
cables, &c, After providing £328 10s. 84, for income-tax, there remains a balance 


of £44,899 9s, 6d., to which is added £2,179 5s. 2d. brought from the preceding 


year, making a total available balance of £47,078 14s. 8d. From this balance 
there has been deducted £8,746 14s. id. for interest on debentures, and £15,083 
6s. 8d. for sinking fund, leaving a balance of £23,298 18s. 5d., out of which the 
directors propose to place £28,000 to the general reserve fund, and carry £298 
18s. 5d, forward to next year. The revenue for the year under review includes a 
further sum of £12,000 in respect of subsidy due from the French Government, 
but which has not yet been paid. As will be seen from the accounts, this 
arrear, together with the sums withheld in previous years, now amounts to 
£56,415. The directors, with a view to assimilate the working of this company 
to that of the allied companies, have considered the advisability of es‘ablishing 
staff pension and superannuation funds. The details have been worked out by 
the actu of the already existing funds of the Associated Telegraph Com- 
panies, and a formal resolution will be submitted to the meeting empowering 
the directors to out the necessa: ements, either by establishing 
new funds or joining the said existing funds as they may deem desirable. The 
director who retires be rotation is the Hon. A. G. B: ick, who, being eligible, 
offers bimself for re-election. The auiitors, Messrs. Deloitte, Dever, Griffiths 
and Co., also retire, and offer themselves for re-election. 


United River Plate Telephone Company, Limited. 


Tua report of the directors to be presented at the meeting to be 
held at ew House, E O., on Tuesday, July 3rd, at 12 o'clock 
noon, reads :— 


The directors have pleasure in submitting to the shareholders the accom- 
panying balance-sheet and profit and loss account, showing the result of the 
company’s operations during the year ended March 8lst last. Thegross receipts 
in sterling for the year in the River Plate were £101,169 17s. 4d. as against 
£85,248 16s. 10d. for the year before, and the working expenses in London ard 
the River Plate £50,335 ¥s. 9d. After deducting debenture interest and interim 
dividends on preference a'd ordinary shares, and adding transfer fees and 
interest on investments, there remains a profit of £35,179 14s. 2d., to which 
must be added £7,889 1's. 4d. brought forward from the previous year, leaving an 
available balance of £43,069 5s. 6d. From this sum the directors propose to 
transfer £5.000 to depreciation fund and £20,000 to reserve fund. They recommend 
that a final dividend of 44 per cent. be paid upon the ordinary share capital of 
the company, making, with the interim dividend paid December 30th last, a 
return of 7 per cent. for the year, and that the balance of £5,019 5s. 6d. be 
carried forward. A continued increase of the business of the company renders 
it necessary to provide large extensions in the plant at Buenos Ayres, a con- 
siderable portion of which will be permanent and underground. For this pur- 
pose the directors consider it advisable to make an early issue of the remaining 
6 per cent. cumulative preference shares, due notice of which issue will be sent 
to all shareholders. Under the articles of association two of the directors, 
Messrs. Frank W. Jones and George Cooper, retire and offer themselves for 
pipet, mend The auditors, Messrs. Welton, Jones & Co., also offer themselves 
or re-election, 


The Electric and Genera) Investment Company, 
Limited, 


Tue annual meeting of this company, held at Winchester House on 
Tuesday, was presided over by Mr, Gzoraz Herne, who said 
that the provision for contingencies had. been increased by 
£11,450 during the year. The loan account was £35,000, which was 
borrowed money sgainst their securities. They frequently had to 
pass very good business in consequen:e of the smallness of the capital. 
Sundry creditors were £9,390 wh:n the accounts were made up. 
As to investments, in consequence of the securities being electrical 
and that market being not in a good state, he could not state that 
they were worth a great deal more than they appeared at in the 
accounts, but they were safely worth those prices and more. Since 
the company was formed it had never made a bad debt. The profit, 
after deducting general charges, was £19,796, which it was pretty 
good to make upon a capital of £20,000, although it was less than wai 
made in the previcus year. The trustees of the founders’ and ordinary 
shares reserve fund, Mr. Braithwaite, jan., and ithe speaker, con- 
sidered that the company’s shares in the market were not at a price 
that they deserved from their intrinsic worth, aud therefore they had 
not thought it advisable to sell any of those shares for distributing 
until they could get a far better price. Tae board were prouder 
than ever of that child of theirs, the British Electric Traction 
Company. The company had only just commenced its great 
career, There was a vast field before it in electric traction in this 
country. Hundreds of millions were invested in gold mines abroad, 
but here was a gold mine right in front of them, and they had only to 
look after it to be more c2rtain of making money than if investing in 
a g°ld mine which might give out at any time. It was nearly 
imporsible to imagine an electric tramway, proparly managed, situate 1 
in some populous towns not being obliged to pay a good dividend. 
The Electric and General Investment Oompany were constantly 
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bringing out the subsidiary companies, and were particularly anxious 
that it should be well known that those companies were good and 
sound property. They were always asking for money, and would 
have to keep on asking for more, for it would require millions to 
complete the orders that the BET. Oo. had absolutely to them- 
selves, and very many millions to thoroughly equip Great Britain. 
The Electric and General Investment made profit out of those 
issues, and therefore shareholders should thoroughly understand the 
goodness of the traction business. 

The adoption of the report to May 31st was seconded by Mr. J. B. 
BralTHwatr®, jun., and carried unanimously, as were also resolutions 
declaring dividends, re-electing Mr. George Herring a director, and 
Mr. G. T. Rait as auditor. 


Thomas Parker, Limited. 


Tue sixth a wee rE meeting of this company will be held at 
the works, We 

29th, 1900. The report reads as follows:—‘ Your directors have 
pleaspre in submitting the annexed balance-sheet, which they con- 
sider thoroughly satisfactory. After writing off the various 
depreciations, the balance standing to the credit of profit and loss 
account is £14,135 103. 7d.; out of this the directors propose to pay 
a dividend at the rate of 10 per cent. yer annum, less income-tax, to 
place £5,000 to the reserve fund, bringing it to £15,000, and to 
carry the balance forward to next year’s account. The director 
who retires by rotation is Mr. O. T. Mander, who is eligible, and 
offers himself for re-election. The auditors, Messrs. Allen, 
Edwards & Smith, also retire, are eligible, and offer themselves 
for re-election.” 


Prospectuses.—The directors of the Liverpool Overhead 
Railway Company have been inviting subscriptions from share- 
holders for 5,000 £10 ordinary shares at £8 per share. The addi- 
tional capital is wanted for the electrical equipment of the tramways 
between Waterloo with Seaforth and Great Crosby. The comparatively 
smell amount of issue precludes the directors from making a pro 
rata allotment. 

The Calcutta Electric Supply Corporation, Limited, are sending 
out notices offering to the shareholders for subscription 10,000 shares 
of £5 each, to rank in all respects with the existing issued shares of 
the company, when fully paid up. The price at which these shares 
will be issued is £5 10s., or 10s. premium. 


Bromley Electric Light and Power Company, 
Limited.—At a meeting of shareholders on June 11th, a resolution, 
approved at the last meeting, for increasing the capital of the com- 
= £20,000 to £50,000 was passed. Mr, F. E. Gripper 
preside 


The Electrical Resistance and Heating Company, 
Limited.—An extraordinary general meeting of this company was 
held on 'uesday at Winchester House to consider the matter of the 
disposal of certain forfeited shares. 


Electric Construction Company.—The transfer books 
for the 4 per cent. perpetual first mortgage debenture stock will be 
closed from 2nd to 14th prox., inclusive. 


TRAFFIO RECEIPTS. 


and Fleetwood Company.—The for the week 
en June 23rd, 1900, were £683 7s, 1ld.; reeeipts for corresponding 
period, 1899, £611 12s, 94.; aggregate for half-year to date, £9,401 15s, 5d, 
Che Bristol Tramways and Carriage Company, Limited.—The receipes for the 
week 900, were "43,201 0s, 64.; corresponding 
period, 1609, £3,023 9a. 94.; increase, £177 103, 9d. 
The City and South London Railway Company.—The receipts for the week 
ending June 24th, 1900. were £1,500; June 25th, 1899, £988; inerease, £667, 


Total receipts for half-year, 1900, to date, £32,234; corresponding period. 
1899, £25,914; increase, £6,320, Miles open, 1900, 43: 1999, hs , 


Dover Corporation Tremways.—The r for the week : 
June 28rd 1900, were £216 2s, 10d.; June 1699, £201 
to date, 1900, £4,288 


increase, £14 8s. 10d. Toval receipts 9s. 
corresponding period, 1899, £4,021 4s, 0d.; inerease, £267 58. 64d. es 
of track open, aa 8; 1899, 8. Car miles run, 1900, 5,024; 1899, 4,341. 


Number of cars, » 11; 1899, 11. 
Ne receipts for the week ending 
7; as follows:—D. U. Oo, horse cars 
£61 18. 64.; ditto, electric cars, £8,670 4s, 94.; D. 8. D. Co., electrie oars, 


£956 1s, 9d.; total, £4,687 8s. Od. ; corresponding week last year— 
. T. horse cars, £2,2'!3 4s, 6d.; ditto, electric cars, £1,275 15s, 
. B. D, electric cars, £1,085 92. Od.; total, £4,574 8s, 11d,; inerease 

4112 19s, 1d. Aggregate date, £104,001 18s, 64, gate to date Inst 

1s miles electrically, y horses, as mi 

26 miles by horses, for the corresponding A. gt. year, “i 


The Halifax a ea Tramways. — The receipts for the week ending 
June 25th, ,» were £780; week endin; une 24th, 1899, £5*9; 
increase, £191. Total receipts to date, 1800, £°,715; ditto. 1899, £6,116; 
increase, £2599. Car miles run, 1900, 29; 1899, 14. Miles of track open, 
1900, 14; 1899, 64. 


Che Com: .—The receipts for the week ending 
June 24th, to ding last 


1900, amoun' correspon: 
21.489: increase, £167. Total traffics from’ January Ist to. date’ 


ewe A eee period 1899, £81,780; increase, £1,090. Miles open, 

al 

The South Staffordshire Tramways Company.—The receipts for the week 
ending June 22nd, 1900, were £714 3s. 11d.; June 28rd, 1899, £657 7s. 6d, 
Aggregate receipts for 25 weeks, £16,915 17s, 84.; last year, £15,826 0s, 74, 


field Road, Wolverhampton, to-day, Friday, June. 


‘STOCKS AND SHARES. 
Wednesday Evening, 

InsTzaD of the Transvaal question, it is now the Ohinese imbroglio 
which is dominating Stock Exchange markets, and prices are swayed 
by the news from Pekin in a far greater degree than by that from 
Pretoria. The Chinese trouble has taken the Steck Exchange some- 
what aback, since the first fears of difficulty were pooh-poohed in 
the markets. Therefore, the later developments have operated all 
the more seriously against prices. But the House is nothing if not 
optimistic, and the safety of the ambassadors is now regarded ag 
fairly assured. A much more confident feeling made itself manifest 
on Tuesday, soon after the making up prices were fixed. The carry- 
over revealed an abundance of money, and although there is still 
vague talk of failures within its ranke, the Stcck Exchange regards 
the position with philosophic equanimity, and is only waiting fora 
little more business before developing the incipient rise which it 
timorously started a couple of months ago. 

Electrical supply shares are very quiet. Only a few buyers have 
come forward during the past week, and in some cases half-a-dozen 
sales have been quite sufficient argument for weakening quotations, 
City of London shares are receiving no inside support, either from 
the “shop ” or from the dealers in the Stock Exchange. The latter 
declare that their books are already quite heavy enough, so far ag 
“Citys” are concerned. The applications for new Westminsters 
have to goin on Saturday next. Nobody should miss the opportunity 
for subscribing, because the present premiam will cortainly be 
improved upon as soon as the shares are fairly settled down, 
Charing Oross shares show a hardening tendency, and the advent of 
the new company is awaited with some curiosity. 

A pleasant little bonus is falling to shareholders of the Oalcutta 
Electric Lighting Company in the shape of a fresh issue of capital 
at a low price. Ten thousand shares of £5 each are being offered at 
103. premium, and as the price of the existing shares is £7 apiece, 
the plum is distinctly worth stretching out the hand for. Another 
bonus on the same lines will be secured by British Electric Traction 
proprietors. The directors are on the point of issuing new Ordinary 
shares at 13, and new Preference at 11, the proportion to old shares 
being one in three and one in five respectively. These rights are, of 
course, in addition to the dividends recently declared, and should 
have a beneficial effect upon the prices of the old shares in a month 
or two. During the period occupied by an emission of fresh capital 
it is a common thing for the parent shares to suffer in price 
owing to sales being made of these in order that the new may be 
taken up. 

Considerable attention has been attracted to the tramway and 
traction securities in consequence of the Tramway Exhibition at the 


Agricultural Hall, Amongst other electrical companies showing at. 


Islington, the British Westinghouse exhibit is spoken of in the Stock 
Exchange as being a peculiarly good advertisement for the company’s 
shares, in which there is af present a very limited market. 

Telegraph stocks are quiet, the Chinese question acting as a damper 
to any spark of life. It naturally counteracts any good effect 
which the better news from South Africa might have upon the prices 
of the Eastern Telegraph Companies’ descriptions. Anglo-Americans 
are a weak market, the eternal talk about German competition having 
been restarted. We think that the weak “bull” account now 
existent is considerably worse for the stockholders than the rumour 
of a new German cable. West Indian shares show little signs of 
recovering from their late depression. 

The National Telephone Company is making strenuous efforts to 
conquer. the opposition system in Glasgow and other towns. 
It is offering exceptional facilities to subscribers, and meeting the 
competition in a spirit which is enough to make a London-paying 
renter sigh. The shares are remaining steadily in the neighbourhood 
of 54, and there is not much business doing in them. 

With the opening of the Central London Railway there sprang up 
a demand for the shares, and the market assumed more appearance 
of vitality than it has done for some time past. - The latest 
comer will shortly start public traffic with very good prospects 
of success, and it may prove to be a usefal feeder, both to the City 
and South London, and also to the Waterloo and City Company. 
Those who have held their shares in the Central London since its 
incorporation should retain their holdings in spite of the profit now 
showing. There is at present no apparent reason why the price of 
the £10 shares should not advance another £2 or £3 during the current 


With the steady progress of Lord Roberts at the front, there has 
been some talk of a revivification of Rand Oentral Electric shares, but 
the price remains round about 14s. We do not share the belief that 
any immediate rise in price is likely to take place, although as & 
speculative lock-up the shares may be worth buying. On quitea 
different mining field the Kalgoorlie Electric is doing better business, 
and the quotation for the shares is just £1, 
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SHARE LIST OF ELECTRICAL COMPANIES. — 
Btock Closing Closing 
Dividends for Quotation, 
ng. Present NAME, Share| the last three years, | | Quotation, | week ends 
rglio Issue, t 1 
ve Highest.) Lowest. 
i all 875,520 eee eee wee ‘eee ee 6 6 6 114 113. —1144 1143 12 
10,000, Oomm: Cable —104 102 —104 
rry- 1,563,078), Do. do. Sterling 500 year 4 % Deb. Stock Red. | 
Direct Spanish Telegra; oe eee eee eee 1 9 10 9§ 
60,7107 Direct United States 6 le eee coe eee 100 phe 100 100 —103 149 
Ave 120,000 Direct West India Reg. Deb. ooe eos Stock % % 150 —155 148 —153 49 
a 5 ye 4 Mort. Deb. Stock Red. eee eee Stock : g 7% 7% 144— 15 143— 15} 153 15 
om "250, Bastern Extension, Australasia, and China Telegraph ... | 10 ps 
ter Do % (Aus. Gov. Sub.) Deb. 1900, ann. } .. | |100—108 [100 — 
r ag { drgs., reg. 100 | 5 |100 —108 100 —108 
vn, Deo. 4% Mt. Debs. (Mauritius Sub.) 1—8, 25 eee eee see 100 113 11a 
10 | 44% | 54% | 64% | 112 
q 180,387 | 15 — | 15 — | 154 | 153 
180,042 Do. do. 6 Pref. eee 10 |10 124% 80 — 84 382 — 34 eee oes 
and Gabi Coble, 1st Mort. Debs., | .. | [100 —108 —108 
al 17,000 do-Huropean Telegra (105 —108 — aia 
4 5 — eee 
490,000} National lto 480,000" 6 12—14 | 13 — 15 14 | 134 
ary 15,000 6 Oum., Ist Pref. ... eos ee 1016 6 6 12 — 14 12 — 14 eee oo 
of 250,000 De. Non-cum. 8rd Pref., 1 to 280, Stock| 8% | 88% | 34% | 98 — 101 | 98 —101 | 100 | 994 
auld 2,000,000 Deb. Stock fall: paid 1 5 5 5 eee eee 
ith 171,504 Oriental Telephone 1 to ... 100 4 102 —105 102 —105 eee eee 
tal 100,000!) Pacific Buropean Tel., 4 uar. Debs., 1, 815 5% 5 Th— 8h 
11,889 Beuter’s eee eee eee eee ert. i ites 125 —]30 125 —130 eee 
ice 8,881 Submarine Cables eee eee eee 5 5 6 % 43— nae 
be 000 | United River Plate Telephone 5 — 
16,639 Do. % Cum. Pref. Now. Stock 108 —106 105 —108 107} 
at- 1—] 600 Bras. Bub. Tel. 100 eee see eee 
150,000] Do. do. 4% Debs., 1—1,500 gua. Btook Red... | —105 
ck 889,781 | Western and Brasilian Telegraph 4 % Deb. 17%) 15 | 15g | 
75,000 Do. 5 % Debs. and series, | | 
88,821 West India and Panama 10 6 eee eee 64— 74 64— 74 62 
er 84,568 Do. do. do. 63 Cum. 1st Pref. 
ct 4,669 “Do. do. do. 6 Cum. Ind Pref. ...| 10/6 | 
80,0003 Do, do. do. 6 % Debs., Nos. 1 to 1,800 5 eee eee 
ns 
ng 
of ELECTRICITY SUPPLY COMPANIES. 

6 6 8 7— 8 eee 
to 19,661 Kensington leo. Lt. Sup., Ord., 101 to 19,761 | | 4 9 | 

20, 000 6 — eee eee 
20,000 do. Fret. 0016000 10 | 6.% | 6% | m| 
ts 200,000 Do. Deb. Stock, Prov. Certs (all paid) Rd. eee 5% 1% 
7 75,000 44 % Ist Mort. Deb. Stock ... 

10 | 6 %|5 % | 134 
85,000 Metopoitan 101 to 62,500 Debentare a% |. . [118 —116 [113 —116 
6,452 | Notting Electric Lighting wo | 154 14 — 15 
12,000 | Smithfield Market lect, Supply, Ord. 100} | | 8B 
6v,000 b. = 5 83— eee soe 

79,000 | Westminster Bleotrie Supply, Ord., 101 to 60,000”. % 
* Bubject to Founder’s Shares. share warrants, being used as capital 
Unless otherwise tested all shares are fully paid. ot nell ine the past he the exh, 
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SHARE LIST OF ELECTRICAL COMPANIES—0Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Issue. Ghare| the last three years, | | | 1900, 
t 1897. { 1896. | 1899, Highest.| Lowest, 
65,000 shares, Nos. 1-65, 000 . 1/10 20%) .. 
90,000 43 % Ist Mort, Deb. Stock Red. eee Stock eee eee eee 96 —101 96 —101 eee ee 
80,000 Britied ‘Hlectric Traction tee eee eee 10 6 % eee 16 =. 17 16 =>. 17 162 16} 
50,000 Do. % Cum. Pref. eee ee 10 eee eee 124— 13 124— 133 133 123 
200,00C Do. 5 % Perpetual Debenture Stock Stock) .., j124 —127 —127 
85,0001 |} British Works Co., Ord. £1 shares, 50,001—185, ses bee 1 1 
60,000 6 % Oum. Pref., 1—50,000 ... | ... |... 48) # es 
500 43 % Ist Mort. Deb. ... ... | 100 | 
40,000 British Tasulated Wire Ord, Nos. 1 to 40,000 __... eee 5/15 15 11 — 12 11 — 12 ove toe 
»500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 eee 5 eee eee 6 — 6 64 eee 
'000 | Brush Blecl. nging., Ord. 1 to 90 5% | w— | 1 | 
90,000 Do. Non-cum. 6 Pref., 1 to. 90,000 2/6 6 2— 24 
125,000 do. eb. Stock [Stock] .., we —114 |109 —114 
60,000 Deb. Stock Red. ... |Stock) ... |108 —105 |103 —105 
30°000 | Oallander’s Osble Constructing shares, Nos. 1—20,000 ...| 5 | 124%| 15 %| 15 %| 134— 14% | 144 | ise] 
90,000 do. 4% %, 1st Mort. Deb. Stock Bed. |Stock| | | —116 
218,533 Central L London Bailway, Shares Os | 10 — 104 | 10}— 10% | 108] 10} 
71,447 Do. do. Def. do. eee 5 eee eee eee 5— 53 52 54 53 
855,000 City and South London Railway eee ooo eee eee Stock 14% 23% 14% 65 — 68 65 _— 68 664 66 
87,500 | Do. do. Ord. shares, Nos. 22,501 to 60,000 ... 7 6— 7 
82,098 & Co., Hos, 1 1 900 of) 8 eee 6 % coe 34— 4. 384— 323] 
st Mort, lebs., 
£100, and 901 to 11,000 of £50 Bed. f| | | 100-108 100 108 |... 
{99,261 | Edison & Swan Utd. ‘*A” shares, £8 pd.1 to 99,261 5] 6 6 | 2— 2 
do. 4 % Deb. Stock Red. 100 eee eee 93 95 93 =, 95 eee 
112,100 1 to 112, 12,100 eee pee 2 6 6 eee 2— 24 2— 24 
26, Do. do. Cum. Pref., 1 to 25,000 2 7 oes 3— 84 84 oe 
140,800 Do. do. Perp. 1st Mort. Deb. Stock ... [Stock] ... |108 —106 |103 —106 
80,000 6 Telegra: orks Ord. coe eee ooo 5 12 14 15 — —14 182 138 
80,000 de % Pref. coe 5 7 7 eee eee 
50,000 Do. Mort. Deb. Stock... |Stock] 4% (110 —114 |110 —114 
50,000 | India-Rubber, Guite-Percha and h Works 10] 10 10 ... | 21 — 22 21 — 22 
way, cee eee eee 0 . eae 
10,000 Do. do. £10 paid eee 10 13 184 13 184 . 
»850 | Telegraph Oonstruction and Maintenance . oe | 12] 15 16 15 85 — 39 35 — 39 872 as 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 "Red. “1909 coe | 100] {102 —105 |102 —105 
,000 Telegraph Ord. Nos. 1 to 20,000 5] | 8 104— 114 | 114 
20,000 Do. 5% Cm. Prf. Nos. 1 to 20,000 eee 5 eee coe eee 64— 6 6 . eee 
540,0007 Waterloo and City Reliense Ord. Stock oes eee eee | 100 eee 8 % 8 % 100 —103 100 —103 eee 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


Brompton and Kensin; 
National Electric 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Blectric £65 (fully paid) 8—10. 


of £100, 104—106, 


ing, 18/6 pay, 
in” 


* From Birmingham Bhare List, 


are (fully paid), 1732. 


ee Knightsbridge Electric Lighting, Ordin 
1st Cumulative 6 °%,, 
02—104. Dividend, 1899, on 


Bank rate of discount 3 per cent. (June 14th, 1900). 


ary Shares £5 


(tally 


MARKET QUOTATIONS, Wednesday, June 27th. 


CHEMICALS, &e. This week. |Last week. | Inc, or Dec, METALS, &e. (continued). This week.| Last week.|Ino, or Dec, 
@aAcid, Hyarocnioric owt. Copper Sheet .. ton £88 £88 
an Nitric ee ee oe ee 4 Rod ee fon £85 £83 £2 ine. 

» Oxalic.. eo DOT (Blectrolytic), Bars .. per ton £01 £81 ee 

a _, Sulphuric .. ee ee per cwt, ee ” 8h per ton £90 £90 oe 
a@Ammoniac, Sal .. .. percwt, 89/- oe Rod per ton £84 £84 
ee ee per ton £80 oo Bbonite Rod ee oe oe per lb. * 
@ Blea: ee ee per ton £7 ee Bhi ee per lb, 65/- oe 
ee ee perton £15 £15 «German Silver Wire .. .. perlb. 1/6 
es perton £17 h Gutta-percha, fine ee ee perlb,| 8/- | 8/- to 8/6 

ee h India-rubber, Para fine perlb,| 4/-to4/l | 4/1 to 4/14 dec, 
” lod eo «DOT 5 oe ¢Iron, Charcoal Sheets .. .. per ton £18 £18 

phate... per £25 10 #25 10 » Pig (Cleveland per ton 67/6 63/6 1s, dec. 
a ftrate perton £25 £25 oe nn according tosise per ton | From £11 | From £11 
,» WhiteSugar .. .. perton £81 £81 on per ton | 70/- to 72/6 | 70/- to 72/6 
@ mebhylaved | Wite galvanised iio, Per ton 12 6 to| £17 7 6 to * 

GNaphihe, Bolvent (90°%, ec. g Lead, English Ingot .. per ton | | inc. 

oe gal, 6/6 5/6 es perton| #18 15 #18 5s. inc, 
@ Potash, Bichromate, in casks.. per lb. 84d. Bad. m Manganin Wire No.98.. .. per lb, 8/- 8/- 
aon oe ~perton eu gMercury .. per bottle) £9 10 £9 10 
a ulphate ton £85 rib, | 8d.%09d. | 8d, to 9d, 
@ Bhi ee per owt, 68/- pee 1/9 to 2/9 | 1/9 to 2/9 ae 

ee per ee Pp or le ee 
a oe ee — ee P sir'p & sheet per ee 

ee r ee ee 
70%) perton| £1015 | 410 15 Platina Der os. £3136 | £8186 
ee ee ee per ton £8 £8 ee steel Bilie’ ium Bronse per lb, 103d. to 1/1 103d to 1)1 
@ Bichromate, casks per lb, 83d. 82d, is From £16} £40 oe 
Aluminium Wire, in ton lows.. person | gTin, block .. «+ “gigs | to £141 10) 
" Sheet, in ton lots.. £191 £191 fel. eo perlb, 19 1/9 oe 
p Babbltt’s mosal ir £80 to £150 | £80 to £150) aS " wire Nos.1t016 .. .. perib, 1/9 1/9 
Brass (rolled me #1019) basie‘per Ib. 72d, 734. p White Anti - frioti 
C brazed) ee per lb. lud, “White Ant” brand £40 to £70 | £40 to £70 ee 
oe ee perib, oe ee oo 
e Copper Tubes (brazed)... .. per lb, 113d. Bost Fax, 6 Ibs. oe Ib, 44d. 
Bars ‘a 
_9 Copper (best selected) .. per ton £85 £83 #2 dec Zino, Sheet (Viele Montane bad.) pat p.t.| £24 5 nett,| £25 15 nett.| 30s. deo 
lied by Quotations su tations su 
Boor & Oo. The , Gutta-Percha, and Messrs, Lahby, , Limited, 
The Bri tish Aluminium Company, Ltd, Telegraph Wor mpany, Messrs, W. T. Glover & Oo, Ld 
Mesere, Thos. Bolton & Sons, Messrs, James & Mesers, P. Ormiston & 
Mosers, F, W: Co, f Mone, & o Messrs, J 
Bmith Mosous, Belling & Lowe. Phospher Bronse 
Henry 0, Xoo Ge, 
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NOTES ON THE MAINTENANCE OF MOTORS ON HIRE 
FROM AN ELEOTRIOITY WORKS. - 


By O. A. L. Prussman, borough electrical engineer, Doncaster. 
(Thursday, June 21st, Abstract.) 


Tun principal factor in bringing about the steadily-increasing day 
load of an electricity station is the electric motor, and, as a conse- 
quence, the amount of information relating to it has increased 
considerably during the last few years, so that many usefal and 
interesting data are now available. 

It has boy proved beyond dispute that the electric motor isa 
thoroughly mechanical, efficient, and reliable piece of machinery, and 
capable of adaptation to nearly every class of work in which motive 
power is required. Several of our Electricity Committees, acting on 
the advice of their electrical engineers, haye commenced to purchase 
motors, which they are hiring out jto consumers at fixed rentals. 
Tae amount of the rental naturally varies in different towns, but 
whatever it may be fixed at, it must of course cover maintenance, 
inspection, and depreciation, oyer and above the amounts included 
for interest, &. 

The present paper is intended to deal with the question of motors 
when owned in large numbers by a Corporation and let out on hire to 
consumers. The author would not have thought of submitting to 
the Municipal Blectrical Association a paper on this subject had it 
not been for the fact that he held the position of assistant electrical 
engineer to the Bradford Oorporation, under Mr. A. H. Gibbings, 
when the hiring-out system of motors was adopted in 1896. The 
three years during which he was connected with the Bradford 
undertaking and responsible for the testing, fixing and maintaining 
of a large number of motors, gave him somewhat exceptional oppor- 
tunities for observing the working of motors, ranging from } B H.P. 
to 12 8 u.P., and when working under many different: conditions. 

part of many people wo uently seem to groundless, the 
motor often being blamed when the , Pra might justly be placed 
elsewhere. Asa matter of fact the motor itself seldom gives trouble 
of any description, provided it is chosen and fixed with due con- 
sideration to the nature of the work it is to perform, and that the 
starting arrangements are satis: . The starting switch is an 
item of vital importance, whose imperfections are often mistaken for 
the misdeeds of the motor. There are many manufacturers who 
turn out an excellent motor, but reliable starting switches are by no 
means so plenteous. Again, the few manufacturers who have a com- 
paratively satisfactory motor-starting switch, standardise it, and 
make no other pattern or form, forgetting, it would seem, that if a 
corporation is to let out motors on hire satisfactorily, the motors 
must be capable of being used for all classes of work, and often it is 
absolutely imperative that not only the motor, but, what is as impor- 
tant from a maintenance point of view, the starter should be suitably 
designed for a given purpose. 

In the early days of the Bradford tion motor department 
shunt wound machines were exclusively used as it was then thought 
that this type of machine would best suit all requirements, and stan- 
dardisation was considered desirable. Applications commenced to 
come in rapidly. At first it was found that the majority of motors 
were to be used for hoist and crane purposes, and hence it was 
frequently essential that they should be operated from any floor of 
the building in which they might be installed. Many of these 
buildings were six stories high. The motors in practically all these 
instances were fixed in the top flat or even in the roof. To ensure 
the starting of the machines from any floor a form of starter was 
employed, consisting essentially of two lead plates, falling by gravity 
into jars containing a dilute solution of sulphuric acid. The plates 
themselves were operated by means of a rope or chain carried to the 
entire height of the building. The speed of the plates when 
descending was ted by means of a dash-pot, containing 
glycerine, the plunger haying an adjastable valve. Primarily then 
the form of starter for all p was the above liquid form, and 
owing to the ease with which it lent itself to being operated from any 
floor, answered for some time admirably. One morning, however, 
the motor department staff was suddenly called ont. A heavy frost 
the night before had so altered the density of the glycerine, that the 
plates would not descend snfficiently to reach the short circuiting 
contacts, the speed of the motors falling considerably below what the 
consumers were accustomed to obtain, to say nothing of clouds of 
steam and acid spray, due to the rapid boiling away of the liquid. 
The dash-pot valves were then readjusted, and after a considerable 
time the whole of the complaints were remedied, and the motors 
were working sgain as merrily as ever. A few days later another 
similar call was madeon the motor department. None of the motors 
would work! This time a sudden atmospheric change sent the 
thermometer several degrees above freezing point. The result was 
obvious—dash-pot valves wide open, lowered density of the glycerine, 
rapid short circuiting of the resistance, blowing of contractors’ and 
corporation main fuses, with the usual violent ringing of the telephone 

and calls from enraged consumers. The rapid changes in tem- 
perature for some weeks caused very great trouble and expense, to 
say nothing of the annoyance to consumers who promptly argued 
that electric motors were a failure. Experiments were next carried 
out with different oils in the dash-pote, and in many cases where 
there had been trouble with glycerine, the substitution of oil cured 
it. Oil, however, had several drawbacks, the most troublesome of 
which was the unpleasant manner it had of dropping out of the dash- 
the working parts 


pot and generally causing a dirty sticky mess on 


using overload automatic arrangem 


of the starters. The condition of affairs now arrived at was that in 
some cases the starters had glycerine dash-pots, while in other cases 
oil was used. The oil for some time gave little tromble. As 
the winter passed the glycerine began to behave much 
more systematically, and curiously enough for many weeks little or 
no trouble was experienced from it, whilst the oil began to require 
ter attention. It may be incidentally mentioned, before leaving 

uid starters, that in no single instance was trouble experienced 
with the liquid in the jars freezing, and only a very small percentage 
of jars were broken, either in carriage, fixing, or under ordinary con- 
ditions of use. Generally, however, it was decided that liquid dash- 
pots were not all that could be desired. The next step was the 
substitution of “air” dash-pots. These were not worked in con- 
junction with liquid for the resistance, as in deciding to abolish liquid 
in the dash-pots it was deemed advisable to endeavour to completely 
leave liquid of any kind out ofthe starter. This decision was come to 
on account of the evaporation of the water, the trouble experienced 
in keeping the liquid the right height and maintaining the con- 
ductivity constant. The new starters now took the form of a movable 
contact, falling by gravity along a series of contact studs, which, in 
turn, were connected to iron wire resistances. For some time the 
results obtained were most satisfactory, but a slight sparking on the 
contacts soon commenced to bring about worse troubles than ever, and 
in spite of many types of contacts being tried, among which 
were different forms of adjustable carbon contacts, the results 
were not entirely satisfactory. The author has not seen as 
yet a really reliable form of starting switch for working under 
the conditions given above, but when next he has occasion to use 
a starter for this class of work, he will feel much inclined to try the 
old liquid starter, with an air dash- a combination not as yet 
attempted by him. With a more even temperature the starter diffi- 
culty lessened, and the next trouble to grapple with was the con- 
tinual blowing of Corporation fuses and all the attendant expenses. 
It will readily be seen that a very serious item of expense is intro- 
duced into the motor department if the inspectors are to spend half 
their time in climbing up and down the atairs of six-storey buildings. 
The fuse trouble with crane motors for a time became very serious. 
The step first taken was to fix compounding coils on the existing 
shunt motors, the compound winding being arranged to assist the 
shunt coils. Four motors were first tried, and the number of visits 
of the motor inspector in the cases mentioned were greatly reduced. 
This was a most marked improvement, and the cost of maintenance 
of crane and hoist motors rapidly fell. In those cases where the load 
on the crane rarely varied and the motors were of such a sizs as to be 
well above their work, compound coils were not fixed, as no very 
serious trouble was experienced such as to warrant the extra expense 
in alterations to the motors. It is interesting to kaow that in spite 
of the somewhat severe conditions under which these motors were 
working in the early days, practically nothing was.spent on the main- 
tenance of the machines themselves, either in material or labour. Ia 
one or two isolated instances the commutators required attention, 


but nothing more than what emery cloth could put right, and sach | 


instances were distinctly attributable to the defective working of the 
starters. While the author has often heard the statement made that 
series motors give the best results for crane and hoist work, a well 
compounded machine, in his opinion, gives excellent results as 
far as a motor department is concerned, and the production of shunt 
motors, so arranged that compounding coils could be readily and 
easily attached, should they be required, might be worth con- 
sideration on the part of manufacturers. The size of motors used 
for hoist work was found to range generally from 4 B.H P. to6 BHP. 

Leaving the question of hoist motors and starters, the next class of 
machines demanding attention was that in which the motors had a 
practically steady load throughout the day. Oases of this kind 
were numerous, lines of shafting driving light machinery, such as 
sewing machines, small lathes, &. Generally shunt-wound 
motors were used, except in one or two cases, where compound 
machines were employed, the compounding opposing the shunt 
coils, when a particularly steady speed on a constant load was 
required. Many forms of starters were tried, the chief of which 
were the follo 

1, Movement by means of worm and gear wheel, no automatic 
attachments of any kind being used. 

2. Contact lever moving over contacts, and, finally, when all the 
resistance cut out, lever held in nent position by small exciting 


coil, in series with the shunt coils of the motor. 


3. Automatic overload attachment starters. 

Mach has been said of late about the advantages to be gained by 
ents on motor starters. Taking 

our present example of a constant steady load, the following notes of 

experience obtained in Bradford with the three classes of starter 

named above may not be uninteresting. 

Orass 1.—I¢ was found that only about 5 per 
cent, of the visits of the motor inspector were made on account of 
fuses having blown. Absolutely no trouble was experienced with the 
starter itself, as there is little doubt that a starter of this description 
can ba made the simplest and most mechanical of all starters. The 
attention required was found to be less than in any other case. 

Usmie Crass 2.—It was found that 30 per cent. of the visits of the 
inspector were made on account of fuses having blown owing to too 
rapid operating of the switch, and another 20 per cent. on account 
of the exciting coils having either burnt out, or being unable for 
various reasons to hold the contact lever in tion. The latter 
defect often necessitated the complete rem of the starter and 
repairs to same. The commutator of the motor required consider- 
able attention as compared with that necessary when using Starter 
Class 1, on account of the repeated heavy short circuits through the 
armature prior to the fuses blowing. 

Usme Oxass 3.—It was found that 6 cent, of the 


" visita of the motor inspector were made on account of fuses blowing, 
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and another 15 per cent. owing to the automatic starters going 
wrong. Considerable attention to commutators was required. 

It will therefore be seen that where the motor has.a steady con- 
stant load without repeated stops and starts being required, some form 
of starter which caunot be short circuited too suddenly proves itself 
most efficient, while overload and automatic starters have intro- 
duced troubles without effecting any advantage. 

Turning from the troubles caused by the motor starters we come 
to some of the principal difficulties that were experienced with the 
motors themselves, apart from those caused to the motors by defec- 
-tive starting apparatus. 

Motors from } BHP. to 3 BHP. were found to give more trouble 
by geome 30 per cent. than those ranging from 4 B.HP. to 12 B.HP. 

By more trouble is meant that for every 100 visits of the inspector 
to the larger siz2s some 130 would have to be made to the smaller ; 
assuming each visit to take 14 hours at 8d. per hour, we get £5 for 
the larger motors as against £6 10s. 8d. for the smaller, the number 
of motors, of course, being equal in both cases. Looked atin another 
way, there is an expenditure in the maintenance of the small motors 
of much greater magnitude per £100 of capital expenditure than in 
the larger motors. 

Motors geared to their work by means of spur gearing were found 
to cost in maintenance p' ly the same as when belted, there 
pone gad a difference of 3 or 4 per cent. in favour of the belted 
macbine. 

Very few armatures of motors of 4 B.H.P. and upwards burnt out 
under ordinary working conditions. Exceptions, however, are taken 
to several cases where the faults bave been due to defecta in the 
design and manufacture, but as the whole of the ex were in all 


these instances borne by the manufacturers, it would not be fair to 


include them in the maintenance of the motors. With small motors 
up to 3 B.H.P. over 100 per cent. more armatures were burnt out 
than was the case with the large machines, and in several instances 
the cost of rewinding bad to be borne by the Corporation, as it was 
quite impossible to assign any reasons for the burn-outs, other than 
those due to ordinary wear and tear and depreciation. The most 


exceptional case of armature burn outs which came under the author’s 


notice was that of the armature belonging to a 10 B.u.P. shunt wound 
enclosed motor driving a line of shafting. In this instance 
eight armatures burnt out or rather broke down within 14 
days. The cause was ultimately found out by the manu- 
facturers, and it is only fair to add tiat it was largely due to 
circumstances over which they had practically no control. The whole 
of the large expense was defrayed by the manufacturers, who did 
their utmost throughout to investigate and remedy this remarkable 
instance of armature trouble. A large number of exactly similar 


_machines had been working for weeks in other consumers’ premises 


without giving any trouble whatever. Breaking down of field coils 
was @ very rare event, but here, again, the small motors account for 
150 per cent. more failures than the large ones. When the motor 
department was first commenced open type machines were used, and 
several shunt coils had to be replaced on account of external injury, 
which, in all cases except one, were caused by the consumer, and 
replaced at his expense. In two cases armatures of 6 B.H.P. motors 
were completely wrecked, (1) through a consumer letting a spanner 
fall on the revolving armature, and (2) owing to a box catcning a 
brass armature guard, and so throwing it out of position as to cause 
the sharp corner of the guard to catch the armature wires, with the 
result that nearly every connection to the commutator was cut. 
Needless to coy in both cases, the consumer had to defray the ex- 


rep! 

The above remarks show what an enormous advantage the 
enclosed motor has over the open type in view of the great risk there 
is of external injury to the latter. Apart from this point and the 
objections raised to the open machine by the fire insurance offices, 
there is muc to be saidin its favour. This opinion will doubtless be 
considered antiquated and out of date, but the cost of maintenance of 
these type motors was found to be less than that of the 
enclosed, and for cool running they certainly are superior to the 
enclosed motors, many of which become merely cooking stoves after 
a four or five hours’ run on full load. While -fully believing the 


enclosed motor is the motor of the future, there are nevertheless 


features about the open type machine of a very desirable character, 
and which are not possessed by the enclosed type. 
Commutators and sparking at the brushes were the causes of con- 


. Biderable expense and in a number of instances armatures had to be 


removed and the commutators returned. Defective and inefficient 
brush gear was maeuee for a large amount of trouble, augmented 
in some cases by vibration due to poor foundations, screws, nuts, &., 
becoming locse and consequently ineffective. The greater part of the 
expense incurred through attention required to commutators may be 
avoided, if suitable and efficient starters are available, and if the 
foundations are of a rigid and solid :nature. The passing and 
inspection of motor foundations will be found to play a most 
important part in the maintenance account. and again has it 
been shown that any sort of foundation will not do for motors, and 
the importance of the foundations complying with the Corporation 
requirements cannot be over-estimated. In those cases where the 
Corporations lay the necessary foundations, and charge the consumers 
with the expense, the vibration difficulty disappears to a great extent, 
together with many of its attendant consequences. There are 
instances, however, where it is impossible to completely obviate 
vibration, whatever precautions are taken in laying the foundations. 
There was an instance, which cnce came uuder the author’s notice, 
where & 12-B.H.P. motor was fixed in the top room of an exceptionally 
high buildiog, the peculiar shape of the structure of which made it 
impossible to get a really solid foundation. Work which required 
very exact setting out was proceeding in the same room, and the 
vibration of the motor was likely to proye absolutely fatal to the 
adoption of this form of driving. The particular motor installed waa 


an in 


‘poration motor-hiring departm 


of a design in which the armature shaft was a considerable height 
from the floor. A second motor was tried, in which the bearings of 
the armature were much lower than in the first machine. The effect 
on the vibration was most marked, so much so that no inconvenience 
was experienced from it, and the adoption of electric driving has 
proved a wonderful advantage to this consumer. 

Bearings running hot gave much less trouble than was to be 
expected, and again the small motors must stand the charge of 
causing trouble than the larger ones. As a rule 
the trouble could be traced to some definite cause, such as grit 
gettiog into the bearing, or the machine not being properly lined up 
to the driven pulley, or damage to the oiling arrangements. Other 
troubles at intervals would show themselves, such as terminal screws, 
&c., working slack. The clamping arrangements for holding the 
brush rocker in position on several occasions became loose, the result 
—— being the blowing of the fuse or the release of the over- 
oad attachment. Insulating bushes and washers would crack or 
sometimes soften from the heating of the motor, particularly the 
bushes, &c., used on the brush rockers in some types of machines, In 
one case, @ 10-inch pulley belted on to a fiy-wheel, worked loose on 
the shaft, but fortunately it was discovered in time to avert what 
might have been a serious accident. Generally it was found that very 
little trouble and expense was incurred in keeping the motors in 
thorough working condition, but it should be noted that all motors were 
thoroughly ed and tested at the station on delivery from the 
manufacturers and before sending out to be fixed on consumers’ 
premises, and these examinations frequently revealed defects of a 
nature hardly to be expected in machines sent out by manufacturers 
of repute. Motors without terminal screws, terminal screws that 
would not fit, sweating sockets missing, washers broken, portions of 
brush gear missing, &c., &c. A practice was always made of carrying 
first for mechanical details, then electrica{, and, 
finally, the motors and starters were testcd for efficiency, heating, 
insulation, &c. It was largely due, no doubt, to this thorough over- 
hauling at the supply station that much trouble and annoyance was 
saved when the motors were finally fixed in the consumers’ premises, 

It was the author’s intention to include a table in these notes 
giving particulars as to the sizes, causes of defects when used for 
driving different classes of machinery, &c., of the motors he bas had to 
deal with, but want of time has prevented him from getting this done. 
The foregoing remarks may, however, prove of some little use, if only 
in helping to show that when properly organised and worked a Oor- 
ent is not a scheme which need cost 
excessive sums for its maintenance in thorough working order. The 
very great advantages of a motor load and the great success which 
met the Bradford Oorporation’s enterprise in this direction, managed 
by its late engineer, Mr. A. H. Gibbings, are now too well known to 
require any comment on the present occasion. The maintenance of 
the motors it has been said would prevent such a system ever 
becoming successful. If this paper has done ever so little to dispel 
this idea and to show where some of the coat in maintenance is likely 
to be encountered, the author will feel amply rewarded. 


POWER SUPPLY BY SINGLE-PHASE MOTORS. 
By T. P. WiumsHurst, borough electrical engineer, Derby. 
(Thursday, June 21st, Abstract ) 


Tun principal objections which are usually urged to the distribution 
of electricity by alternating currents are :— 

— ternating current is less economical than direct current 
working. 

2. That alternating arc lamps are inferior to direct current lamps. 

3. That single-phase motor working is impracticable. 

While the writer is prepared to admit that in some instances objec- 
tions (1) and (2) are valid, and (8) also in a modified degree, he holds 
the conviction that they originate rather from unsuitable arrange- 
ments or want of appreciation of the varied requirements of electrical 
supply on the part of the designers, than from any inherent unsuit- 
ability of alternating currents. 

He is led to this conclusion from a study of the costs’ analysis of 
various towns, from which it appears that the following results have 
been achieved in A.O, stations:—fuel costs of ‘25d., ‘3d., and ‘32d, 
and works’ costs of ‘78d., 1°02d., and 1:16d,, all on outputs of less 
than a million units perannum, As regards objection (2) the writer 
would only remark that those members of the Association who visited 
Cheltenham during the last convention would hardly deny that the 
A.C. arc lighting there left little to be desired. 

Coming to objection (3) the object of the paper is to show what 
rth present position of the §.P. motor in the struggle for 


ce. 

In nearly every town, certainly in all manufacturing towne, there 
will in the future be an enormous demand for motors when the cost 
of supply is sufficiently low and the public appreciate the advantages 
of electric driving. Since the 8.P. system has been adopted in nearly 
a = in this country, the question arises, how is this demand to 

met 

1, Snall we change over our whole system to D.C. as is proposed 


2. Shall we lay down D.C. plant and mains for the motor supply, 
leaving the A.O. plant to supply current for lighting ? 
3. — we supply §.P. motors from our ordinary A.O. plant and 


4, Shall we lay a special A.C. motor network supplied fiom the 


-in one or two cases? 


A.O. plant ? 


5. Shall we lay down multiphase plant for power supply ? 


The writer has come to the conclusion that while cases do exist in 
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which by reason of abnormal frequency, excessive armature drop in 


the generators, or other causes, the good working of A.O. motors is 
rendered difficult, in the majority of cases, under reasonably fayour- 
able conditions, the inferiority of the 8.P. motor to the D O. or three - 
phase motor is not sufficiently marked to justify the laying down cf 


special plant, 


, It is antes that method (3) has the great morit of simplici y and 
ow cos! 

It is a matter of common knowledge that at the present time, 
while the pes of motor to lighting load on D.O. circuits is 
small, it is still lesa on A.C. circuite, and it is a matter of interest to 
study the causes of this. : j 

The two principal reasons sppest to be the difficulty of successfully 
competing in cost with gas and steam engines and the fear that the 
use of motors will injuriously affect the steadiness of the light. It 
is a self-evident truth that the more the day load can be increased 
the lower can the charges be made. An examination of the power 
charges in various towns reveals the curious fact that these charges 
vary from 84. per unit down to 1d., and inasmuch as the cost of pro- 
duction can hardly vary within such wide limits, it would appear 
that the siza of these charges is ina measure of the appreciation by 
the engineer of the value of a motor load. In the case of a gas 
engine a brake-horse-power can be obtained for about 1d. per hour; 
in the case of electric motors, therefore, it is necessary to bring the 
cost down to 1d. to 14d. per unit before we can hope to enter into 
successful competition, 
an point is of vital importance and merits careful con- 

10n. 

The principal causes which are likely to disturb the supply voltage 
are :— 


a) Bad regulation in engines, alternators.and transformers. 

2 The use of small generating sets and transformers. 

Dafective working of the motora.themselves. 

d) The adoption of a high frequency. ‘ 

The first (a) is a prolific source of trouble, An armature drop of 
20 per cent. to 30 per cent. even on non-inductive loads is by no means 
uncommonly found in this country. Why these abnormal drops of 
pressure have been tolerated it is difficult tosay. It is obvious that 
the starting of a large motor on mains supplied by such a machine 
must cause an instantaneous drop of pressure which no amount of 
switchboard manipulation can prevent. When one considers that in 
a D.C. station an armature drop of 6 per cent. is rarely exceeded, is 
—— that A.O. motor working on such circuits has been dis- 
cow 

(b) The question of the size of the day load sets is one which will 
right itself as the motor load increases, since the possibility of any 
single motor disturbing the supply will diminish as the number of 
motors increases, and this may be classed as a temporary 
difficulty only. 

(c) The chief defects are heavy starting current and low power 
factors. The starting current in a 8.P. motor need not necessarily 
be abnormal, though undoubtedly this often is the case, and it is 
surprising that A.O. engineers do not more rigorously insist on the 
starting current of motors being kept down. It is purely a matter 
of what starting torque is required, and it can be brought as low as 
two-thirds of full load current, or less, by suitable arrangements. 

(d) A high frequency was adopted in the early days when it was 
common practice to instal small transformers in houses, with a view 
of keeping down the iron losses, the designers losing sight of the 
objection to a high frequency in view of motor working. It is well 
known that, with a low frequency, a motor has the advantage of 
higher efficiency, higher power factor and smaller starting current. 

The writer trusts that he has shown that the prejudice against the 
single-phase motor has its root not in any inherent defect in the 
motor, bat in the unsuitable nature of the appliances used. 

Exception has been taken to the 8.P. motor owing to its alleg:d 
inability to start against a load. Tois allegation is quite unfounded, 
as this condition can be complied with, bat at the expense, of course, 
of starting current, 

It appears to the writer that this point has been laboured too much, 
as there are fow cases in which a fast and loose pulley cannot be 
arranged. Moreover, this defect has not prevented the enormous 
use of gas engines, which, so far from being able to start against a 
=— actually to:be pulled round by hand before they will start 

a 

Even in the case of lifts there is a wide sphere of utility for 8.P. 
motors. The writer has a lift worked by a 8.P. motor on the Derby 
mains which is perfectly sa . Although the motor starta 
light, the lift is working at full within seven seconds of the 
motor being switched on. ; 

A few notes as to what is actually boing done on supply systems 
with §.P. motors may not be out of place. 
yn, it is a matter of interest to note what 

vigorously 


For purposes of comparison, 
ts bela done in a city where the D.O. motor business is 


ushed. 

. In Bradford the low charges and easy terms of hire have resulted 

in a considerable motor load beiag obtained. Up to the end of 

June, 1899, there were 307 motors connected to the mains, and 

be proportion of units sold for power to total units sold was abont 
per cent, ; 

nae doubtfal if this result has been equalled in any other town in 
country. 

It will, perhaps, be somewhat of a surprise to some members of the 
Association to find that on the Continent the above results have been 
far eclipsed by the use of 8.P. motors. In the City of Frankfort, on 
March 31st, 1899, there were single-phase motoré of an aggregate of 
no less than 4,532 8.8 P. connected to the mains, while the proportion 
of power units sold to total units sold was no less than 58 per cent., 
the figures being, for power, 1,851,268 units, and for light 1,342,399 
units—total 3,193,667 unite sold, The largest motors are of 750 


B.H.P., of which thera are three. They are of the synchronous type: 


and are coupled to D.O. generators, and are used for driving the tramr- 
With the exception of these, all the motors are of the induction 
type, tke largest of which areof 90 BHP. The larger motors are run 
from separate transformers fed from the nearest feeders, while the 
smaller siz:s are taken direct from the low tension network, while 
the steadiness of the light leaves nothing to be desired. 

The generating sets are as follows :— 

Two of 1,500 rHP, and four of 750 Lup. The frequency is 45 

8, and the armature drop, 6 per cent. 

ae _ power are equivalent to 2d. per unit with discounts 

up per cen’ 
- The Oorporation of Derby have within the last few months 
commenced letting out S8.P. motors on hire with gratifying results. 
Aft the present time motors equivalent to about 200 5.u.P. have been 
eonnected, of various sizes up to 30 B.H.P., and the units sold for 
poe during the year have amounted to about 12 per cent. of the 
units sold. The charges vary from 3d. to 14. per unit, accord- 
ing tothe length of time the motor is used. 
| Afew words may now be said on the chief characteristics of the 
modern 8.P. motor. 
. The only practical motors on the market are of the synchronous 
and the induction type. The synchronous motor requires its field to 
be excited by a direct current. It is not usually self-starting, and 
this defect precludes ity adoption for any but large sizes. It has an 
extremely high efficiency and power factor, and it runs at a syn- 
chronous speed, 

The induction motor, which is almost exclusively used, has been 
greatly improved in recent years. A few years ago the maximum 
efficiency was not expected to bs more than 60 per cent. to 65 per 
cent. with a power factor of about the same value, while the starting 
current even when the motor started light was often twice or three 
times the full current. Thanks, however, to the good work of Tesla, 
Brown, on-Davies and others, very marked improvements have 
been effected within the last two or three yeara. 

-The following table gives a good idea of the efficiencies of modern 
single-phase motors, as compared with direct current and three-phase 
motors. All the tests are made from motors actually at work, the 
8.P. motors being on the Derby mains. The motors were all made 
by leading firms, and though the figures do not necessarily represent 
the a attainable results, they are a fair sample of good modern 
practice :— 


I. 
Efficiency. 
Type of motor. ‘Brakes, 
Full |» Half | Quarter | Eighth 
load. load. load. 
Per cent. | Per cent. | Per cent, | Per cent, 
Direct current eee 4 78 68 53 - 

” pe aaa 3 84 97 59 35 
Single-phase 2 78 76 62 aa 
» 6 80 76 62 46 
Three-phase ove 10 835 |- 82 72 55 
Single-phase des 12 75 78 68 54 
»” ” eee 25 80 83 80 68 
Three-pbase ae 25 87 86 82 72 
Direct current... 25 91 83 75 54 
eee 25 86 78 66 eee 


‘In conclusion, the writer would urge that while the S8.P. 
motor still leaves much to be desired in the matter of power factor, 
starting current, starting torque, and facility of ranning at variable 
speeds, yet the absence of commutators with their attendant troubles 
giving such simplicity in working, together with the high average 
eee render it eminently suitable for general distribution 
work. 

As is shown in Table (1) the iy rape motor outstrips both its 
competitors in point of efficiency. The writer would suggest that, 
should a transformer or other appliance be placed on the market 
which without moving parts would convert a single-phase into a poly- 
a current, in the same manner that a two-phase can be converted 

to a three-phase current, in this direction may lie the solution of 
the motor problem. 

With the increase in siza of our stations, the engineers of direct 
current works are more and more réalising the advantages of alter- 
nating currents for generation and transmission. 

‘The improvements in modern A.O. motors have gone a long way to 
lessen the force of the objection to alternating currents for distribu- 
tion purposes as well, and the writer’s experience justifies him in the 
opinion that the A.O. motor (either single or polyphase) is quite 
capable of satisfying all ordinary demands for power from the mains 
of public supply under 


Dyscusston. 

Mr. 8. Z. pz Farrantt, in opening the discussion, dwelt upon the 
importance of Mr. Wilmshurst’s paper to all central station 
engineers and to ratepayers owning alternate current stations all over 
the country. It was felt that the alternate current sapplies were 
handicapped from the commercial point of view very much in rela- 
tion to the continuous current supplies. The question of motors was 
one more easily solved than the question of arc lighting. The point 
specially raised in the paper was that of single-phase motors. He 
could not see any justification whatever for putting down the multi- 
phase system. There wasno doubt about the cheap distribution over 
a large area from thege plain single-phase motors. But it was bandi- 
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capped by a few points which remained to be solved. The question 
was to try to form some idea how soon these remaining disadvantages 
would be overcome. He gave some interesting details of experiments 
with condensers which would to a large extent solve the difficulties 
regarding the single-phase motors. The advantages of a plain single- 
phase supply were so great and so undisputed that he was sure it 
was worth everyone’s while to work away to remove the objections 
rather than say that the system was bad and should be replaced by 
something elee. ; 

Mr. Fappen was not in favour of single-phase motors, which he 
thought were not as efficient asthe direct current. Mr. Wilmshurst’s 
paper read to him like a fairy tale. 

Mr. Cuamen remarked that what struck him about Mr. Wilms- 
hurst’s paper was the enormous amount of labour and distress his 
unfortunate colleagues who favoured the alternating current seemed 
to labour under, and was thankfel he had not the same problem to 
deal with. He thought they would do well to take Mr. Prussman’s 

per home with them and to keep it before them for reference, 

use he gave them a most valeable amount of information regard- 
ing the little petty difficulties and troubles which they might all 
expect to meet with, at any rate in dealing with continuous current 
motors, but which those who had to deal with alternate current 
motors hoped to avoid. : 

Mr. Lanepon-Davies followed with some technical remarks on 
the hardships entailed upon motor makers having to contend with so 
many varying periodicities, and caused some amusement by sayin 
that the makers of motors were not always believed. Hleetvical 
engineers had therefore great power in the matter. : 

Mr. Quin, as an engineer who had had experience both of con- 
tinuous and of single-phase alternating current, thought the palm for 
elasticity and convenience for general purposes apart from power 
must be given to the single-phase alternating current. New life was 
given to the direct system of supply by the increase of voltage. They 
were practically on their Isst legs until they got that. Now they 
were put in a corner on the question of motors. How long they 
would stand in that corner depended upon alternating current 
engineers. There were difficulties, it was true, but with electrical 
engineers difficulties were made but to be surmounted. He believed 
Mr. Wilmshurst’s paper would be an incentive to alternating current 
engineers and makers of motors. 

Mr. Esson did not sgree with Mr. Ferranti that single-phase motors 
were as good as multiphase, as the latter cystem was much more 
flexible and more adapted for power purposes and the general lighting 
of towns. Moreover, for 5 per cent. extra cost single phase machinery 
could be converted into multiphase, and this is the course he 
recommended. 

Mr. Fareantt, in reply to a question by Mr. Fanapay Procror, 
said he did not see any chance for high periodicity. He thought 
this should be reduced to low, and he did not think this would turn 
out so expensive a matter as many people thought. 

Mr. A. 8. Bannagp eaid be had been somewhat startled by Mr. 
Quin’s statement that in Blackpool they supplied the whole of their 
consumers from one set of plant.. He should like to ask if he took a 
pressure of 500 volts from the tramwsy trolley wire into a private 
houre ? 

Mr. Quin: There is no law by which we are not allowed to take 
high prese»re into a house. 

Bailie Willock (Glasgow), Alderman Woodhead (Halifax), Mr. 
Portbeim (Edinburgh), Councillor Smith (Barrow-in-Furness), and 
Mr. Vesey Brown continued the discussion, which resolved itself 
into a question of the economical supply of motors and starting 
switches, Mr. VesHy Brown suggesting that manufacturers should 
put the motor and starting switch in at one price. 

Mr. WiumsHvest, in reply, said bis experience led him to prefer the 
alternating current system, for, small as it was, he had far more 
trouble with the continuous current plant at Derby than with the 
whole of the rest of his system. He thought the question of elec- 
trolysis would create far greater difficulties for the advocates of the 
continuous current in the fature than all the trouble the alternating 
current had caused. 

Mr. Paussman thought starting switches had been grossly over- 
looked by manufacturers, and all the attention devoted to motors, 
which he thought was a great mistake. 


— 


ELECTRIC TRAMWAY EXHIBITION. 


We have so often said that London was sleepy-headed in the matter 
of tramway facilities, that we almost weary of it. It is, however, a 
painful truth which has had to be pressed home. But we are inclined 
to think that much writing, whether in tecbnical or popular news- 

per press, could hardly give such an effective home-thruet to 
come reactionaries as was dealt out at the Agricultural Hall last 
week on the occasion of the inaugural luncheon connected with the 
Light Railways and Tramways Exhibition. The event was among 
the most interesting that have yet been recorded in connection with 
the question of electric traction in London. There fraternised here, 
for the time being, many men of very different minds; municipal 
councillors who would fence about their cities and keep the tramway 
promoter without their confines; tramway promoters, whose useful 
schemes have been crushed by the municipalisation craze; light railway 
authorities; representatives of tramway companies who have learnt 
from practical experience what electric traction can do for them if 
allowed ; electrical manufacturers, both British and American, hunger- 
ing and thirsting for the contracts of the London County Council 
and of other municipal authorities; there were tramway directors 
and tramway engineers. Such were the men who gathered together 
to (profes ) sink meantime their many differences of opinion, 


and to worship at the shrine of electric traction enterprise. Provincial 
municipalities were not slow to twit the L.0.0. for waiting until 
they had shown how the thing was to be done, and Notfingbam 

the pleasure of alluding to the fact that Spring Gardens had robbed: 
it of its tramway engineer. The president, Mr. W. H. Dickinson, 
was somewhat taken aback in the course of his speech. He way 
dilating upon the great benefits of street tramways, electric traction 
bad passed the experimental stage, had thanked American engineers 
for preparing the way for us, and was inqeiring into certain causes of 
the backwardness of London in respect of electrical working. He 
asked in so many words, “Why this delay?” Then came the 
unfortunate pause of the orator. - 

We rather think Mr. Dickinson must have regretted that pause, 
for the minds of the hearers were already made up, and whatever 
Mr. Dickinson may bave meant to say next, we cannot tell. That 
awkward interposition from an impatient listener, ‘‘ London County 
Oouncil!” had bit the nail clean on the head. The humour of the 
situation was thoroughly appreciated, and the convulsive and pro- 
longed laughter which followed, gave Mr. Dickinson time to 
recover his breath, and to prepare his retort courteous, referring that 
matter to his friend Mr. J. Williams Benn, the chairman of the 
Highways Oommittee, who was to spesk later. 

With the many speeches which were delivered last Friday we 
have no room to deal at any length. The usual loyal toast having 
been drunk, Mr. Dickinson proposed “ Tramway and Light Railway 
Enterprise.” The great development.‘of means of locomotion was 
the text, and the progress made since 1878 was mentioned in some 
detail, but the speaker said incidentally that between 1892 and 1899 
only two miles of line were added in the metropolis. The reason of 
this we all know. Time had been spent in considering what new 
method was to be adopted. No doubts now existed as to electricity 
being the right means, it having passed its experimental stage. He 
had seen the tramways of Glasgow and New York, where both horses 
and electricity were employed. At New York (Metropolitan Street 
Railway Company) horse traction cost 94. per car-mile and electric 
traction 544. per car-mile, giving electricity 34d. advantage. The 
receipts were much about the same. But nearer home—at Glasgow 
—better results were to be found, for horse traction cost 84d. and 
electricity 64d., showing a saving of 2d., but the receipts were 114d. 
for horse and 14d. for electric traction, a further gain of 244., show- 
ing a total gain by the conversion to electricity of 44d. per car-mile, 

Those figures if applied to London meant that electrical working would 
bring to London a new profit of £562,000 per annum, or a reduction 
of 34d. in the £ in the rates, or 40 per cent. reduction to travellers, 
They owed a great debt of gratitude to electrical engineers and 
other persons for the possibility of that improvement, and to the 
promoters who had brought about the exhibition. Some people 
ridiculed the exhibition because it had brought many American elec- 
trical exhibits, He was glad we had learnt the wisdom of 

wisdom from the Americans. We had shown them how to do a good 
many other things, and they had shown us one thing. Englishmen owed 
Americans a debt of gratitude, but they might be glad if they could 
carry out their own works in the future without troubling their 
American friends. There were starting into existence all over the 
country a great number of companies—Dick, Kerr & Oo.—and 
others, who were anxious to raise the British flag above the electrical 
enterprise of this country. He was glad that in the old country they 
still had sufficient energy to go ahead with this question. 

This toast was replied to by Alderman W. E. Oxzaa, of Sheffield, 
whose municipal electric tramway work is familiar to our readers, 
and by Mr. J. B. Concanon, a director of the Dablin United Tram- 
ways Company. Alderman Olegg showed that an enormous increase 
had taken place in traffic at Sheffield since the opening of the elec- 
trical lines, and he congratulated the L.0.0. that it was “at last” 
taking steps such as had been taken in provincial boroughs. Mr. 
Concanon delivered a speech, rife with important truths, spoken in a 
most. good-humoured manner. Notwithstanding the fact that 
Alderman Olegg had trespassed upon the controversial subject of 
company v. municipal tramway enterprise, he was going to disap- 
point some of his friends from the Emerald Isle by not discussing 
that vexed question. But whatever instigated the municipal 
authorities in their wisdom to take over, wherever they could, the 
control of the tramways of this country, they could hardly claim 
that private enterprise either charged high fares, gave an insufficient 
service, or gave an improper or incompetent equipment of tramways. 
Referring to the tramways of Dablin, he said that there the Dablin 
United Tramways Company,a mile of tramways for every 6,000 
inhabitants, and charged fares quite as low as any body, and ran a service 
second to none in the world, Municipalities would have to face the 
same difficulties as they had faced, they would have labour difficulties, 
accident difficalties, prejudice on behalf of juriesandso on. It would 
be out of the scope of municipalities to construct lines to join Glasgow 
and Greenock and so on; there was ecope here for company enterprise. 
If the unfortunate clause of 1870 regarding the purchase question 
did not exist, and if private enterprise had practical monopolies their 
concessions being in perpetnity—there would to-day be electrical 
tramways to ten times the present extent. Municipalities must give 
_ their ideas about electric traction being in the experimental 
stage. 

The Right Hon. Jamzs Bryon, M.P., proposed “Municipal 
Authorities,” and referred with gratification to the great development 
of light railways during the last four years since the passage of the 
Light Railways Act. He thought that the time had come for an 
inquiry on large lines as to the means of communication in the 
future. It was a great problem. In London they needed a ccm- 
plete rearrangement of their system of transit, the arrangement 
of their thoroughfares—laying them out upon a systematic plan, and 


80 on. 
Mr. J. W. Exuy, in replying, acknowledged the indebtedness of 
the L.0.0, to the pro municipalitier, and said he hoped that 
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the electrical industry would find a sympathetic friend and gcod 
customer in the L.0.0. 

Sir 8. Jonsson, the town clerk of Nottingham, also replied, and to 
some extent replied to the statements of Mr. Concanon regarding 
municipal enterprise. He was as strong a supporter of munici- 
palisation as Mr. Concanon was an opponent, 

Councillor Jonzs, of Dablin, also replied. The Dublin Tramway 
Company had done great things for the city of Dablin. He hoped: 
he had done justice to the Exhibition Committee's hospitality. 
Wasn’t sorry he had had to act as the Lord Mayor’s locwm tenens. 

Sir W. H. Pameca said that “he had sent his remarks to the 
press,” so he would not occupy the time of the company with a 


speech in proposing the “ Board of Trade and Light Railway Com- 
mission,” and Mr. H. A. Steward, secretary to the Light Railway. 


Commissioners, in g emulated Sir William’s examole. 

Toe “Bngineering Profession” was proposed by the Mayor or 
Bricuton (Mr. J. HB. Stafford), who presumably had not sent bis 
remarks to the press. 

Prof. Joun Parry responded to this toast, and in some very brief 
but telling remarks referred to the great importance of the large 
electric power schemes as furnishing very cheap electrical energy— 
he said he was neither on the side of the municipalities nor of the 
power companies. 

The toast of “The President” was duly honoured and briefly 
acknowledged. 


Tas BxaHerrs. 


An inspection of the numerous exhibits shows that the principal 
electric tramway plant manufacturers are in evidence. Altogether 
there are somewhere about 100 stands, but some exhibitors have 
more than one allotted to them, As one enters the hall, the first 
thing that catches the eye is the excellent representation of the 
British Westinghouss Blectric and Manufacturing Company. In the 
main it takes the form of a length of line operating on the Westing- 
house conduit system, and worked from a small power station in the 
left-hand corner of the hall, The station equipment consists of a 
Westinghouse three-cylinder, 13 inches x 14 inches, gas engine, 


rated at 112 3.u.P. when running at 260 revolutions per minute, and‘ 


with a maximum capacity of 126 BHP. when operating with 
illuminating gas of good average quality. The engine is direct con-. 
nected to a Westinghouse 75 xw., 500-volé, compound wound engine 
type generator. The generator is of the well-known standard Westing- 
house d 

The track extends over the entire length of the hall, a distance of 
310 feet, and is laid on the Westinghouse sectional conduit system, 
which takes the current from underneath the pavement. 

The exhibitors, naturally, were not slow to impress visitors with 
the fact that this is the first time that London has seen a practical 
exhibition of the electric conduit system for tramways. The exhibit 
ie, of course, receiving a great deal cf attention from many municipal 
officials and councillors who are paying special visits to London in 
order to attend the exhibition. 

For some distance at each end of the line, the conduit is seen as it 
would actually appear ina street, while the remainder of the line is 
of open construction sothat if may be readily inspected. The car 
iteelf has been built from specially prepared designs embodying the 
latest improvements. One object of this exhibit is to show that the 
British Westinghouse Company can execute, under one responsibility, 
every part of an electric tramway ort light railway installation, from 
the opening of the streets to the actual operation of the cars. 

The conduit is located centrally between the rails and encloses two 
conductors, one for supply and the other for return. The car picks 
up the current from one cqnductor and returns it to the other by a 
contact “plough” which is connected to the car by a suitable 
insulated connection passing through a narrow open slot. 

Leaksge of current caused by bad insulation, or by wet or ice- 
covered insulators, over large systems, is declared to be impossible 
with the Westinghouse conduit method, for every car automatically 
opens connection between the heavily insulated underground cables 
conveying the current from the generating station, and that portion 
of the conduit conductor over which it is passing. On leaving one 


section it shuts off current from that and charges the next. These 


sections are only 300 feet in length, and the momentary leakage 
over such short lengths is — 

The automatic switches by which the car charges and discharges 
successive sections are claimed to be absolutely positive in their 
action. They are well protected in receptacles to which access may 
be had through manholes. The insulators and brackets supporting 
the conductor are also easily approached inthe same manner, Their 
construction throughout is simple, and the removal of any part can 
be accomplished without delay or interruption to traffic. In regard 
to the form of yoke used in the construction of the conduit, the entire 


yoke is cast in one piece, and is strengthened by ribs at the points 


where the greatest strains are liable to occur. 
The switches are operated by electro-magnets. The car furnishes 
a current of 500 volts from an auxiliary source, which, operating on 
the electro-magnet, closes the switch, and thereby connects the 
section to the cables. These switches are enclosed in water-tight 
bell-shaped cast-iron castings, into which it is impossible for water 
to enter, thereby avoiding the possibility of flooding the contacts. 
By arranging the contacts so that the car will be in contact with two 
sections at the same time, the power current is used as the auxiliary 
current for closing each succassive switch. To start the car, a 
separate current is, of course, necessary, as the power current is shut 
out from the car. This is effected by a small motor transformer in 
the car, which furnishes a 500-volt current for closing the first switch: 
This motor transformer is ran from asmall storage battery, which, in 
— — by the line current by running the motor transformer 

© Op 

system of current distribution for electric tramways is stated 


to be applied with equal success to conduit, surface contact, or third- 
rail systems by making slight modifications in the contact apparatus. 


enterprising suggestiveness in the word “ Westminster,” which has 
pee in bold lettering to indicate the hoped-for ultimate destina- 
on of the car. It is provided throughout with a complete system 


the car through 
s connection § inch wide, made up of two ;%-inch plates, 
which passes through the open slot between the rails. A hinge upon 
which the plate turns allows perfect freedom of movement in 
rounding curves. The electrical connection is established by cables 
which are concealed between the two -5,-inch plates, and adequately 
protected in this manner from. damage. This is considered a most 
reliable arrangement. In addition to the usual hand brake the car 
is supplied with Westinghouse electro-magnetic. brakes (Newell 
patents), which are operated from the motor controllers. 

The motors are Westinghouse No. 49, of the four-pole single reduc- 
tion type, and access can be had to the armature by allowing the 
lower half of the casing to sawing down. The gear and pinion are 
composed of cast-steel and forged steel respectively. The revolving 
parts are very light. The armature is of small diameter, and the 
strain upon the coils, due to cantrifugal force, is thus reduced to a 
minimum. The armature coils (copper bar) are heavily insulated with 
mica, and are pressed into the slots with hard fibre wedges on top. 

The car, we should mention, was built by Messrs. Milnes, and the 
conduit and treck were constructed to Westinghouse designs by 
Mesers. W. R. Ranshaw & Oo., of Stoke-on-Trent. 

The Westinghouse Companics also show a special equipment of 
their electro-pneumatic control system for the simultaneous opera- 
tion of any number of electric. motors on a train, and a number of 
motors and series parallel controllers. : 

With the many other exhibits of electric cars, trucks, motors, 
rails, and track work, &:., we shall deal briefly in our nexs issue. 


(Zo be continued.) 


MEANS FOR STIMULATING THE DEMAND 
FOR ELECTRICAL ENERGY. 


TuatT the above should form the opening subject for dis- 


~ cussion at the convention of the Manicipal Electrical Associa- 


tion, is a proof, if proof were needed, of the highly practical 
nature of the proceedings of that body. 

We can well imagine the earnest municipal electrical 
engineer, with his works and mains in perfect order, 
chagrined at the poor commercial results which he feels 
powerless to ameliorate, and yet upon which he is probably 
judged by a harsh and unthinking world. Hence a deter- 
mined attempt on the part of the electrical engineers in con- 
vention assembled to thoroughly thresh out on the threshold 
of their proceedings the questions pertaining to the means of 
stimulating the demand for electricity supply, the two papers 
being written respectively by Mr, Alderman Potter, J.P., chair- 
man of the Electrical Committee at Taunton, and by Mr. H. 
Collings Bishop, borough electrical and tramways engineer, 
of Wigan. 

Mr, Alderman Potter opens his paper by the followisg 
pertinent question :— 

What are the hindrances and difficulties in the way of an extension 
of electricity supply? And by what means may they be overcome so 
as to sweep away any lingering prejudices, and to create within the 
public mind a preference for electricity over every other kind of 
illaminant? These are questions not only of great interest to all who 
are in any manner concerned in its financial success, bat which hav: 
been from time to time answered in various ways, with more or les) 
beneficial results. 


In answer to this question, he first points out that :— 


In the earlier stages of electric lighting, one of the most serious 
hindrances to its extension was its extremely erratic character and 
unreliability, ¢.g., it so frequently went out at most inconvenient 
times, causing such confusion and annoyance, that many persons 
otherwise favourably disposed would have nothing to do with it ; but 
this uncertainty has become a thing of the past. 


We are aware that Mr. Alderman Potter’s experience at 
Taunton was rather a mournfal one, and he must therefore 
be excused for painting so gloomy a picture of electric light- 
ing in its early days, though, for the credit of the indu try 
at large, we feel compelled to state that the whole of the 
installations of the country did not have the poor experience 
as that which characterised the Taunton installation ; indeed, 
we venture to state that if a selection were made of a dozen 
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of the most successful installations in the United Kingdom 
from a commercial point of view, it would be found that, in 
the majority of cases, they owed their success to not one of 
the stimulants suggested by Alderman Potter, but to the 
excellent supply which they gave from the very initiation of 
their operations. 

While making this criticism, we take the opportunity of 
suggesting that the author, in omitting from his list of 
stimulants “excellence of service,” has omitted the main 
reason for an increase in the demand for electrical energy. 
Alderman Potter truly states, however, that 
' The advantages claimed for the electric light over every other kind 
of artificial illuminant, such as being more conducive to health, its 
cleanliness, convenience, and the saving effected through its use in 
painters and paper-hangers’ bills may not be denied, but they will 
fail in accomplishing the desired end unless it can also be shown 
that these advantages can be obtained with little, or no additional 
increase in the light bill. 


and he adds that— 

The only way of meeting this difficulty appears to be that of 
charging as low a price per unit as possible, after providing for all 
necessary expenses, 

It is estly true of the electricity supply business, as 
of every other business carried on on a commercial basis, 
that low price tempts a big demand, and in this connection, 
and in support of Alderman Potter’s preference for municipal 
eupply, we draw attention to the figures recently laid before 
the Electric Power Committee by Mr. Robert Hammond, 
showing that the undertakings in the country supplying 
below 4d. per unit numbered 13 local authorities as compared 
with two companies, as follows :— 


Prices 10 ConsuMERS. 
Below 34d. per unit. 


Local Authori'ies (6). Companies (None). 
Edinburgh ... 299 
Brighton ... BQ 
Shoreditch ... 3'26 
Nottingham 334 
Manchester... 349 
Oldham... 349 
Below 4d. per wnit. 

Local Authori‘ies (7). d Companies. (2). ad 
Haddersfield 364 Newcastle District 372 
Sucderland 366 Prescot... 387 
Whitehaven 886 
Glasgow... 389 
Liverpool ... eve 393 | 


Burnley... SVE | 


"We are unable to follow Alderman Potter’s arguments 
ne reference to public lighting, to which he refers as 
ollows :— 


. The wisdom of doing what some corporations do, 


charging one 
oy for private lighting, and a much lower price for public light- 


g, supplementing it year by year by a contribution from the rates, 
is very questionable ; {better charge both public and private lighting 
with its fair share of costs, and make the undertaking self- 
supporting. 


The complaint against local authorities hitherto. has been - 


that they charge too much for public lighting and thereby 
create somewhat fictitious profits. We need hardly ur.e 
that a public lighting load which lasts for possibly 4,000 
hours @ year, charged at 2d. per unit, may leave a greater 
profit to the works than a private lighting load lasting only 
700 hours a year charged at 5d. per unit. 

With regard to the method of vr: Alderman Potter 
is of the opinion that if the demand indicator system be 
introduced at all the rebate should be given after one hour’s 
consumption, and upon this point he gives the experience of 
Taunton as follows :— 


, Some 18 months ago the Electrical Committee saw their way to 
reduce this time limit from two hours to one, with this result, that 
nearly all charged under this system get a rebate; all grievance is 
removed, and there has been a Jarge increase in the number of lamps 
installed, not only throvgh an increase in the number of consumers, 
bat also by reason of the extension of the light in premises in which 
only a few lamps had been previously installed, 


— 


The writer then passes:on to the next stumbling block to 
the introduction of electric light, which he deals with ag 
follows :— 

Another difficulty is connected with the cost of installation, 
especially in premises which-are held for a short tenancy only, and in 
which gas is already laid on. Though the cost of installation hag 
been very much reduced within the last few years, still many find: 
themselves unable to bear the’ expense, and others are, not. without 
— reluctant to do so, when they are only tenants of the premises 

ey occupy. 


To meet this difficulty he warmly recommends the 
operations of the National Electric Wiring Company, and 
shows how successful the operations of that company have 
been as follows :— 


If further proof be necessary to show the valuable help the Free 
Wiring Company is in stimulating the demand for an electricity 
supply, it will surely be seen in the following statement, showing 
the number of lamps installed by the company up to the end of 1899, 
under contract and free wiring :— 


Gincola eee coe eee eee 4,233 8-0.P. equiv. 
505 


Prescot eee eee eee eee eee 2 
Taunton ... ose 4,908, 
Shoreditch... aie a oor 
South London Supply Corporation ... 3,319 , 


Oryatal Palace Electric Supply C2m- 
pany, Limited (since July, 1899)over 3,000 , 


The Alderman goes on :— 


Closely allied to the question of free wiring is that of prepayment, 
or slot meters, which finds favour with consumers.in poor and 
weekly wage-earning districts, many of whom would find it a 
difficult matter to psy a quarterly account, but prefer to pay as 
they go. Farther, by the use of slot meters there is no dispute about 
the amount of the bill, nor any bad debts. , 


The Alderman’s last recommendation is that undertakers 
should adopt 
a bold spirited policy in laying mains in likely districts, even 
though they do not succeed ia getting such a number of promises to 
use the light as in the opinion of the over-cautious would justify the 
expenditure. It is frequently:the case that persons, who when 
canvassed for this purpose, object to give a definite promise, are 
amongst the first to become consumers when the mains are laid, and 
it is only a question of joining them up. 


We congratulate the Alderman upon the evidence which 
he gives of the successful application of his principles in his 
own town of Taunton :— : 


In conclusion, it may be stated that Taunton is not a large rich 
manufacturing town, but a small agricultural town, at a great 
distance from the coal fields, There are no large consumers con- 
nected with its mains, such as theatres, large hotels and public rooms, 
but principally short-hour shopkeepers and middle-class residences; 
bat working more or less on the lines indicated in this paper. The 
loss of over £900 a year on the revenue account up to 1893 (when 
taken over by the Corporation), has been converted into a profit of 
over £2,000 a year, with every prospect of an increased and continued 
success, 


Turning from Taunton to Wigan, we congratulate Mr. H. 
Collings —- upon his very practical paper. It must be 
acknowledged that one of the weaknesses connected with the 
training of an electrical engineer is that he has little oppor- 
tunity afforded of becoming a business man, and, as far a8 
Mr. Bishop is concerned, he appears to regard with awe the 
“ leading spirit in the accountant’s department,” though we 
should have thought that just about as little business entered 
into the training of an accountant as into that of an engi- 
neer. However, Mr. Bishop very soon shows that in addition 
to being an engineer he has got a very good grip of the 


‘business side of the question, and he ets forth the following 


stimulants :— 


1. Low price. 

2. Sliding scale, giving long-hour con:umers a lower rate. 

3. Free use of meters. : 

4. Free connection of services. 
§, A free wiring system. 

6. A system of wiring on the instalment plan. 

7. A specially low rate for current used for motive power, heating, 
or manufacturing purposes. 

8 The hiring out of motors, arc lamps, heating and cooking 


apparatus (including inspection and repaire). 


9. To enable short-hour consumers, with a large number of lamps 
cennected, to obtain the current they require at a lower rate than the 
maximum, and to reduce at the same time the load demanded from 


the station, 


} Vel. 
ae 3 The 
malt, { 
figure 
We 
service 
| almosi 
of 
under 
to bre 
house 
has @ 
Wirir 
to th 
an ir 
obser’ 
The 
that h 
follow 
plus 
the "1 
paym 
By 
very 
It w 
prem 
ment 
neces 
H natu 
Boar 
the 
per 
for 
valu 
lant 
a 
have 
of 
priv 
rega 
ener 
the 
189 
crea 
the 
tote 
ceo of | 
tim 
son 
not 
#| 
vite 
ing 
— 
4 


Vol. 46. Mo, 1,179, Jomm 29, 1980.) 


THE ELECTRICAL REVIEW. 1121 


The first four, as he points out, may readily be summed 
up into the first one, viz., low price. Whether in meal or 
malt, the consumer wants to get his electricity at as low a 
figure as possible. 

We thoroughly endorse his recommendation of free house 
services, and we do so because we find that it is now becoming 
almost universal for the gas companies to take the gas in free 
of charge. We also recommend that the main fuse box in 
the house should be the property of the undertaker, and 
under their complete control, as nothing is so likely to lead 
to Eaeyeene of the lighting as faulty main fuses in the 

ouses. 

With regard to the so-called free wiring, Mr. Bisho 
has a tilt against the system adopted by the Nation 
Wiring Company of securing repayment by an addition 
to the price of the electricity, and he warmly espouses 
an instalment plan, upon which he makes the following 
observations :— 


Instalment Plan.—This should be very popular with all classes of 
consumers, and I would suggest the following prices as both profitable 
to the wiring syndicate and acceptable to the consumer. 

The consumer should be allowed to have any kind or class of fitting 
that he prefers, the price of the installation to be ascertained in the 
following way :— 

The prime cost of the work, plus 15 ver cent. for standing charges, 
plus 20 per cent. for trade profit, plus 24 per cent. for inspection by 
the “ undertakers.” The total amount to be paid as followa:—10 per 
cent. on the completion of the work, and the balance in 16 quarterly 
payments, plus 5 per cent. per annum on the portions remaining 
unpaid, the installation becoming the property of the consumer on 
payment of the last instalment. 


By some very carefully worked-out figures, he shows how 
very much better off the consumer would be under the 
instalment plan than under the ordinary free wiring plan. 
It would, however, be interesting to know what view the 
Local Government Board would take of an application 
from Wigan for a loan for the wiring of consumers’ 
premises. Hitherto we are aware that the Local Govern- 
ment Board have not favoured the granting of such loans, 
and local authorities, who have acknowledged the advan- 
tage accruing to this class of business, have seen no other 
way of embarking upon it than by the provision of the 
necessary capital out of their current revenue, which 
naturally puts a very grave limit to the business. If Mr, 
Bishop can succeed in persuading the Local Government 
Board to lend money to local authorities for this business, 
the industry will be indebted to him. 

Mr. Bishop passes on to street lighting, and suggests 24d. 
per unit, inclusive of all charges of maintenance, for which, 
for a moderate number of lights, the town would certainly get 
Wedel aes th him with regard to th 

e thoroughly agree with him with to this stimu- 
lant. Well lighted streets form a very great incentive to 
the shop people ep route to adopt the electric light, and we 
have in Edinburgh a very splendid instance of the possibility 
of lavish street lighting being accompanied by low prices to 
private consumers and profits. 

We appreciate to the full Mr. Bishop’s remarks with 
regard to the advantages accruing to the combination in one 
station of the generation of electricity for tramways and for 
lighting, especially in moderate-sized towns, where the 

dition of the plant necessary for generating electrical 
energy for the tramways to the plant for the lighting 
would not make the generating works of an unwieldy 
size. It will be remembered that in the case of Halifax 
the total costs dropped down from 2-87d. per unit in 
1897-8 to py unit in 1898-9, this important de- 
crease being ca by the addition of the tramway load. 
In Liverpool the result of joining the tramway load to 
the electric lighting load, has been a diminution of the 
total cost of generation and distribution of 1°81d, for 1898 
to for 1899. 

he last panacea . Bishop is the charging 
of batteries during the day with current be used at the 
time of the peak. In support of this plan he shows some 
very rosy figures, and we cannot help feeling that here he is 
somewhat too sanguine. Whether this, however, be so or 
not, we congratulate both Mr. Collings Bishop and Mr. 
Alderman Potter on having introduced to the convention so 
vitally important a subject as that of the means of stimulat- 
ing the demand for ees as upon the extension of that 
demand the future of the i ally analog 


Discussion. 
Mr. Farapay Proctor, in 


extend. 
Mr. F. A. Newinaron (Edinburgh) continued the discussion, and 


nee a two-rate meter system. 
. G. H. Nisset, in defending the free wiring system, said the 
fact that it was not free was so obvious, that no one was misled. The 
original intention was that the Corporation should put in the wiring 
free, and that the cost per unit should include the cost of wiring, just 
as it included the cost of underground mains. The benefit of so- 
called free wiring lay in the fact that the consumer paid a rent for it. 
A tradesman with a three-years’ lease on his premises preferred this 
system to one by which he practically added the wiring to the pro- 

y, which he might have to leave at the end of the term of the 


Alderman RioHanps (Bedford) agreed with the readers of the 
papers that they ought to conduct their electrical concerns on 

siness lines, but did not think they should push this business 
aspect too far. He held that they had a duty to perform to the 
public, and should not charge an extra price for public lighting. 
They would thus be helping the ratepayers, all of whom were not in 
& position to become consumers of electric current. : 

Alderman Brucz (Sunderland) contended that if the wiring 
system were put down other than by private enterprise it ought to 
put down by the Corporation themselves, and instead of charging so 
much extra upon the price per unit, or by depriving the consumer of 
a rebate or discount, there ought to be two separate accounts kept, 
one for the unit and one for interest upon the cost of wiring. The 
maximum demand system in theory was perfect but in practice it 
was not. He thought they would have to deal with consumers in 
two different ways. ‘hey would have to give an opportunity for 
the maximum demand system, because as much as 334 per cent. dis- 
count was obtained by customers by the way in which they were able 
to use their light whilst others were getting no discount at all. He 
thought they would have to give them a percentage upon the 
amount of cash paid so as to induce them to extend their lights beyond 
their shops. The capital charges ought to be kept down as far as 
possible. Street lighting he quite agreed ought to be done at 
absolute cost price as it was a standing advertisement to the whole 
town of the benefits of electric mon 

Councillor Bryant (Brighton) remarked that although the charge 
for street lighting was the same as for private lighting they got 
reasonable profit and were able to give three times the light for the 
same expenditure. In every case where they substituted electricity 
for gas they gave double the light and diminished the cost of street 
lighting. If the charge was made per unit he contended that it 
would minimise the use of the current, and he strongly supported the 
maximum demand system. 

Mr, J. E. Epaooms said that his town had obtained Parliamentary 
powers to borrow £10,000, and could adopt the instalment wiring 
system on the hire of motors or anything of that sort. 

Mr. OnamEn asked what was to prevent manufacturing concerns 
hiring motors for themselves? Again, in free wiring, why could 
not the free company deal with the consumer direct without the 
Corporation having anything to do with the matter at all? He did 
not think they need trouble about the free wiring arrangements. 
They would settle themselves, The owners of older properties would 
find that their tenants would leave for newer property because of 
the superior accommodation. The less the Corporation had to do 
with the inside of the consumer’s house the better. The demand 
indicator system seemed to be accepted as the best one. He thought, 
however, they would agree that it was not quite perfect, and the two- 
rate meter system seemed to be nearer perfection. 

Councillor Wzst (Coventry) remarked that when free 
wiring in his town it stimulated the demand considerably. 

Alderman Porrss, in reply, urged that it was not richt to charge 
ratepayers less for public lighting than it cost to produce. 


tion has 
the asking for the withdrawal of their petition 


with respect to the South Wales Electrical Power Distribution Bill. 


ae 


ck to 
i consumers and the public in general should be made more conversant ee 
ati with the description of incandescent lamps which gave the most : 
ie economical results, Asa matter of fact, the best customer was to be oe ey 
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mises free wiring, he thought that there should be a simple hiring, with the of 
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Mr. T. P. WitmsHunst said that, on the question of low cost, there ea 
the could be no disagreement. The second one, viz., that of meeting the - 
and cost of installation, introduced a good deal of contentious matter. ee 
Byam He did not at all favour the system of the National Free Wiring fs 
have Company, which added a certain amount to the bill of the consumer Bere 
for current. He was bound to say that still less did he favour the Be Se 
system which Alderman Potter said was in vogue in Taunton. Both a 
Free apenas were antagonistic to the principle of the demand indicator. ae 
ticity recommended to Alderman Potter the importance of extending Besse 
wing street lighting, because wherever new street mains were laid, it was eee 
1899, an outward and visible sign to the residents that electric light mains Be vce 
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CURRENT SPECIFICATIONS. 


XIX —LIMERIOK ELEOTRIC LIGHTING. 


Summagy. 


Scope of Contract —Complete electric lighting undertaking. 

Division of Contract —8pecification No. 2.— Underground cables, 
Specification No. 3.—Arc lamp for public lighting. 
Specification No. 4.—Generating station equipment. 

System.—Direct current three-wire system, with 460 volts between 
cuter conductors, and 230 volts at lamp terminals between either 
outer conductor and middle wire. Accumulators and motor balancers 
employed to compensate for unequal loading of either side of the 
system. 

Size of Generating Units —Three direct couvled gas-driven dynamos 
to be employed, each capable of developing 75 kw. when run at about 
260 revolations per minute. 

Maximum Output of Dynamo.—To give 75 xw. at any voltage 
between 460 and 560 volts without temperature rise after mx hours 
full load run exceeding 68° F. Maximum current = 75,000 watts + 
460 volts = 163 amperes. 163 amperes x 560 volts = 91°28 xw. 

Type of Gas Engines.—To be supplied as a sub-contract by the 
British Westinghouse Oompany, each to develop 100 to 112 B.H.P. at 
260 revolutions per minute, and to be suitable for use with Dowson 
gas. 

Range of Regulation Demanded.—To be such that load on dynamo 
can be altered from one 16-0.P. lamp up to full load without flicker- 
ing or material alteration of the candle-power of any lamp. 

Gas Producer Plant.—To consist cf two Dowson gas generators, 


each capable of producing sufficient gas for a 500-B'H.P. gas engine, ~ 


to be erected complete by Messrs. Dowson as sub-contractors. 

Number and Size of Accwmulators.—280 cells to be supplied, each 
of 450 ampere-hours capacity when discharged in three hours, and 
850 ampere-hours capacity when discharged in one hour. The 
voltage, under above conditions, not to fall below 1°86 volts, or the 
temperature of the acid exceed 60° F’. ; 64 cells in all to be regulating 
cells. It is specified that the cells are to be of Tudor Oompany’s 
manufacture. 

Switchboard—To be suitable in every way for operating the 
station, Weston instruments being used wherever possible. 

Size of Crane.—To lift 8 tons, and to be suitable for span of 36 
feet. To be tested before acceptance with 40 per ‘cont. more than 
norms! load. 

Number of Arc Lamps.—Twenty 10-ampere single carbon lamps to 
be supplied, to be ran in two circuits of 10 lamps in each across the 
460-volt mains. 

Arc Lamp Posts.—Twenty suitable posts to be provided with 
brackets, the permissible height of centre of arc above ground being 
22 feet. 

Arc Lamp Conductors —To be steel armoured, and laid direct in 


round. 
" Tyne of Cable Insulation.—To be suitable for 500-volt direct current 
circuit. Full particulars as to dielectric to be stated in tender. All 
cables other than arc light and service cables to be laid on the solid 


etem. 

Date of Completion —To be stated in tender for each 
section. 

Penalty for Late Completion.—£10 per week for each section. 

Stipulations as to Wages paid to Workmen.—Ot doubtful applica- 
tion, see below. 

Stipulations as to R lof Workmen.—B8ee note below. 

Terms of Payment.—70 per cent. as work proceeds, 10 per cent. 
on completion, 20 per cent. at end of 12 months after second 
payment. 

Arbitration.—Oft limited application, see note below. 

Date for Receipt of Tenders.—July 4th, 1900. 


These specifications bave been prepared by Mr. James 
Enright, A.M.I.E E., of Victoria Street, Westminster. The 
general conditions in all three are similar, and as regards the 
sections relating to arc lamps and cables, there is little to 
criticise from a technical point of view. 

In that portion relating to the generating station equip- 
ment there are, however, several points of interest. In the 
first place, it is intended to trust entirely to gas engines 
driven by producer gas as the motive power. Whether this 
step will prove successful or not, time alone will show. At 
any rate, with the experience of Morecambe, Coatbridge, 
King’s Lynn, and Leyton as gas-driven stations in this 
country, where, for various reasons, gas has in each case been 
either supplemented or superseded by steam, it needs a bold 
— commence another undertaking with gas-driven 

ant. 
‘ The engineer responsible for the specification has, in 
another respect, adopted an unusual course. Instead of 
stating his requirements, and leaving the responsibility of 
meeting them to the contractor, he specifies his needs, and 
then stipulates that certain firms shall be employed as sub- 
contractors. Thus the gas-producer plant is to be supplied 
by Messrs. Dowson, the gas engines by the British Westing- 


house Company, and the cells by the Tudor Company. There 
may, in this case, be special reasons unknown to us which 
justify this course of action, but as a rule, this practice is 
unwise. It gives colour to possible charges of partiality 
brought against the engineer, and takes away from the 
Council the benefit which it would otherwise enjoy from 
having the choice of competitive prices. We think the duty 
of a consulting engineer to a public body is to specify bis wants, 
adjudicate upon offers sent in in reply to his specifications, 
and then to supervise on behalf of his employers the carrying 
out of the work. Any deviation from this programme is 
likely in the end to react unfavourably upon the reputation 
of any consulting engineer, however high his standing in the 
profession. 

_ In Clauses 2 and 3 of the general conditions full provision 
is made to guard the engineer against any omission or 

~ mistake in the specification, for we read :— 

The work or any supplementary work which may be ordered by 
the engineer during the fulfilment of the contract is to be done in the 
best and most workmanlike manner with the best material ; and it ia 
to be carried out tothe full intent of the specifications and drawings, 
which must be taken as comprising everything for the full completion 


of the contract. 
The contractor to study the plans and specifications and set out the 


work. He shall sign all the drawings and specifications in evidence 
ot his admission of their sufficiency for the purposes intended, and 
should anything be omitted in the drawings or specifications which is 
usually considered necessary for fully attaining the object of the contract, 
the contractor shall perform the same, as if it were definitely specified or 
shown on the drawings without any further payment than the contract 
price. 

Clause 7, which deals with the powers of the engineer, is 
of a rather arbitrary character, as, by implication in Clause 
26 it withdraws from the contractor any right of appeal to 
arbitration in case of disagreement. 

Tous Ciause 7 is worded :— 

The engineer shall have power to prevent the use of uneuitable, 
faulty, or inferior material for the work, and to forbid the em 
on the work of the contract of any foreman or workman whom he decides 
to be incompetent or otherwise objectionable, : 
and Clause 26 dealing with arbitration thus :— 

It any dispute should arise outside the jurisdiction of the engineer 
between the Council and the contractor as to the true intent and 
meaning of these geners] conditions or any matter relating to the 
contract, such dispute shall be referred to an arbitrator, and this con- 
tract shall for such purposes be a submission under the Arbitration 
Act of 1889. 

If the words in italics mean that every matter on which 
the opinion of the engineer is to be asked is excluded from 
reference to arbitration, then the presence of the “arbitration ” 
clause in the general conditions is not only useless but 
positively dangerous. It tends to give the contractor a 
false sense of security, inasmuch as he imagines his 
interests are guarded in case of dispute, whereas 
by this saving clause they are not. We strongly 
recommend all tenderers to take a definite stand against 
limited arbitration such as this, and to insist that if 
favoured with the work the standard clause as mutually 
agreed upon between the Municipal Electrical Association 
and the Electrical Plant Manufacturers’ Association shall be 
inserted in the actual contract. The following stipulation 
as to wages to be paid to workmen may mean little or much. 
It states :— 

The follo resolution unanimous! the Council must 
“be with i 

“The Council will require the contractor whose tender may be 
accepted to pay not less than the minimum standard rate of wages 
paid in Limerick, and to observe the hours and conditions recognised 
as proper inthe city, and that in every contract proper penalties 
shall bs provided in case the contractor shall violate.the above con- 
ditions, or shall sub-let any portion of bis contract withort consent 
in writing previously obtained. That it be made a condition of all 
corporate contracts that regular tradesmen only be employed to do 
tradesmen’s work. That local labour shall be availed of to the 
fullest extent and Irish materials used where practicable.” 

It may refer to work actually carried out within the pre- 
cincts of the city, or in its present form, it might be taken 
as imposing upon the contractor the necessity for adopting 
Irish labour customs in his British or American factory. So 
far as it relates to the erection of the plant in Limerick, it 

only involves a risk against which the contractor can easily 
guard himself, but he ought to strenuously oppose any attempt 
which might be made to render it operative outside the limits 
of the city boundaries. 

The payment clauses are unusually onerous, no less than 
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20 per cent. of the contract sum being withheld for a period 
of one year from the time of completion. The specification 
states under this head :— 

Payments are to be made to the contractor out of funds held by 
the Council in their public capacity, and no member or officer of the 
Council shall be in = 4 way personally responsible to the contractor 
for payment of the whole or any part of the amount of his contract. 

The contractor shall be entitled to receive from the Council within 
10 days after receipt by him of the certificate of the engineer, from 
time to time, payments up to 70 per cent. of the contract price of any 
work done or apparatus delivered, or if not delivered marked so as tu 
show that it has passed into the possession of the Council, 10 yer 
cent. of the contract price on completion of the contract, and the remainder 
at the expiration of one year after completion. 

Seeing that in this case the engineer has taken upon him- 
self the unusual course of specifying the makers of some of 
the principal items of the plant, the following clause seems 
to be rather arbitrary, if,as seems probable, it refers to failure 
to fulfil guarantees :— 

The en or his representative shall have the right to test 
portion of the work, material, or apparatus, all 
tools, &., for this purpose are to be supplied by the contractor, and 
in the event of any unsatisfactory work or material being revealed by 
such tests the contractor shall either remedy such defects himeelf to 
the satisfaction of the engineer, within three days’ notice of such 
defects, or submit to a deduction being made from his contract price 
according to the estimate of the engineer for such defects of work, material 
or apparatus, the intention being that the total work of the contract 
should be thoroughly and completely carried out without farther 
expense to the Council beyond the contract price. 

As we have stated on several other occasions if the 
engineer binds the contractor to use ae apparatus, the 
responsibility of its suitability for purpose intended, 
rests with the engineer, not with the contractor. If the 
latter is to be held to be responsible, he ought to have the 
right of choice as to the type and make of plant to be 
supplied. 


POWER SUPPLY BY SINGLE-PHASE 
MOTORS. 


Our attention is again drawn to single-phase motors by a 
paper read by Mr. T. P. Wilmshurst before the Municipal 
Electrical Association, and reprinted in abstract on anotner 
page of this issue. Mr. Wilmshurst states four causes 
which are likely to disturb the supply voltage. These 
are :— 

ormers. 

2. The use of small generating sets and transformers. 

8. Defective working of the motors themselves. - 

4, The adoption of high frequency. 

While undoubtedly there are bad alternators which have 
a large armature drop even on a non-inductive load, we must 
remember that such drop will take place, no matter how 
good the generator, if the load is highly inductive, because 
large lagging wattless currents will cause a demagnetisation 
of the generator field, even if the self-induction of the arma- 
ture is as low as possible. The best alternator, which is not 
automatically regulated, will have a considerable armature 
drop if the power factor of the load is very low. 

Mr. Wilmshurst’s paper is very encouraging to those com- 
mercially interested in alternating current motors. He tells 
us that the Uorporation of Derby have commenced letting 
out single-phase motors on hire, and that at the present time 
motors aggregating 200 8.H.P. have been connected. Let 
every alternating current central station engineer follow Mr. 
Wilmshurst’s example and good motors will be forth- 
coming. 


EXTENSION OF THE WORKMEN’S 
COMPENSATION ACT. 


TuREE Bills have been laid upon the table of the House of 
Commons in the present Session, all of which provide for 
amendments, of greater or leas mepetanens to the Work- 
men’s Compensation Act, In the place, it is su; 

that the benefits of the Act should be extended to all those 
who, in their employment as agricultural labourers, meet 


with accidents arising out of and in the course of their em- 
ployment. If death ensues, the dependents of such labourers 


- are to have compensation. This is the only change sought 


to be effected by two of the amending Acts, each of which 
comprises nothing but a short section, which includes the 


“ agricultural labourer ” in term “ workman,” as used in the 


Workmen’s Compensation Act. 

The third Bill, which is brought forward by Mr. John 
Barns, Mr. Pickard, and other labour members, is far more 
pretentious, and seeks to effect a series of drastic changes 
which, if carried into effect, will establish a system of well 
ugh universal compensation. Its very extravagance may be 

en as a sign that in its present form, at any rate, it is 
foredoomed to failure. Commencing with the words of 
the first paragraph of the Workmen’s Compensation Act, it 
goes on to provide that compensation shall be paid to the 
workman for injury, or to his dependents for his death, if 
occasioned by accident or otherwise in the course of his 
employment. Gross negligence on the of the workman, 
if it resulted in an ‘accident, would thus be actually 
encouraged, and all the evil consequences of malingering 
weuld follow. Further, the period during which compensa- 
tion is to be paid is to commence at the time of the accident, 
thus throwing upon the master the burden of those risks 
which the workman may reasonably be expected to have 
taken into consideration when he entered the employment. 
Few though the defences to a claim for compensation are at 
present, it is proposed, in the new Bill, to rob the employer 
of all the defences which he has heretofore been able to raise 
in answer to claims for compensation. The one clause in 
this Bill which will commend itself to the employer is that 
which proposes to demand from the landowner, who has 
allowed his estate to be used for manufacturing purposes, 
payment of a certain share of the compensation awarded to 
workmen injured, or the dependents of workmen killed, in 
employment upon that land. Assuming that such a measure 
were capable of passing through the House of Commons, 
there is no reason why it should not meet with success in 
actual practice. 

In spite of the very wide meaning which has been given 
by the judges of the Court of Appeal to the word 
“ dependent,” as used in that Act, the new Bill seeks to 
enforce the payment of compensation to relatives of deceased 
workmen who are in the slightest degree dependent upon 
him. The definition of the term workman, as provided for 
in this Bill, presents some features of interest. It is pro- 

that the provisions of the Workmen’s Compensation 
Act and the Amending Act should apply not only to those 
who can already pursue their remedy under the Workmen’s 
Compensation Act, but to agricultural labourers, and also to 
seamen employed upon British ships in any part of the 
world. Thus the dependents of a sailor falling overboard in 
the Red Sea could claim compensation under the new 
régime. 
orl its most ardent supporter would scarcely presume 
to say that the Workmen’s Compensation Act in its opera- 
tion and application has been an unqualified success, it has 
undoubtedly conferred great benefits upon the working 
classes, albeit the same have not always been obtained with- 
out costly litigation. A study of the cases which have come 
b2fore the Court of Appeal reveals the fact that most of the 
difficulties have arisen because of the limited scope of the 
Act. We have already had occasion to comment upon the 
extraordinary confusion to which the true definition of the 
word “factory” has given rise [see the ELECTRICAL 
Review, October 27th, 1899], and in many instances 
the sole question has been, does the Act apply 
to this or that workman? Bearing in mind that the 
legislature thought fit to confine the benefits of the Act to 
a section of the working classes, a thoughtful man should 
endeavour to ascertain their reason for doing so before he 
supports any Bill having for its object the payment of com- 
pensation to those who are injured in employments of a 
totally different character. In our view the object of the 
Act was to render the manufacturer, the millowner, and the 
railway company insurers of those who, in entering an 
employment where they become exposed to certain risks, are 
entitled to be insured against, and to —— for, 
injuries sustained therein. It is thus that the legislature has 
sought to compensate them for the increased danger to which, 
in earning their livelihood, they are constantly exposed. 
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Can it be said that the farm labourer is exposed to _. 
tional risks? We venture to think not, and therefore grand- 
motherly legislation on his behalf would be out of place. 

Increased payment of compensation to injured seamen has 
often been advocated, and having regard to a statement 
made by the Home Secretary in Parliament last year, the 
time may not be so far distant when the sailor shall have 
insurance money meted out to him in excess of that to which 
he is already entitled under the Merchant Shipping Act, 
1894. But to apply the provisions of the Workmen’s Com- 
pensation Act to the crews of British vessels, would be to 
extend an Act passed to meet domestic requirements to the 
furthest confines of the Empire. In conclusion, we venture 
to think that the foregoing objections, or some of them, will 
prove fatal to an extension of the Workmen’s Compensation 
Act upon the lines suggested by the labour members in the 
House of Commons. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS, 


NEW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Taompson & Co, Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


10,606. Improvements in electrical fuse boxes.’’ A. D. SmitH. Dated 
June 11th. 
10,612. Improvements in are lamps.”’ F. W. Martin, F. Stewart, J. M. 


Brown, and N. G. Boces. Dated June 11th. 

10,616. ‘‘ Electric bell striking apparatus.” L. D. and E. D. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, November 17th, 1899, 
being the date of application in United States.) Dated June 11th. 

10,637. ‘‘Improvements in and connected with variable resistance boxes.” 
A. H. Mayes. Dated June llth. (Complete.) 

10,638. ‘Improvements in or appertaining to motor starters.”’ W. P. 
Tuompson. (The Fraser Electric Elevator Company, United States.) Dated 
June 11th. 

10,639. ‘Improvements in or appertaining to controllers.”” W.P. THompson. 
(The Fraser Electric Elevator Company, United States.) Dated June 11th. 

10,677. ‘* Improvements in telegraphy.’’ F.W. Zimer. Dated June 11th. 

10,679. ‘‘Improvements in or connected with fuseboards for the distribution 
of electricity.”” A. REaME and C. WokEs. Dated June llth. .- 


10,688. “Improvements in electric telephones and apparatus relating 
thereto.”” L. De L. Wetis and A.C. Brown. Dated June llth. (Complete.) 

10,703. ‘Improvements in the manufacture of filaments for electric incan- 
descence lamps.’’ V.THomas. Dated June 11th. 


14.711. ‘Improvements in and relating to electric signalling apparatus for 
railways and the like.”” A. DE Fitippi1. Dated June 12th. (Complete.) 

10,713. ‘Improvements in means to be employed in the electrolytic manu- 
facture of bleaching liquors and chlorates.’”’ P. ImHorr and THE UNITED 
ALKALI Company, LimitEep. Dated June 12th. 


10,724. ‘* Improvements in electric current interrupters.’”’ W. P. THompson. 
(The Voltohm Elektrizitits-Gesellschaft A. G., Germany.) Dated June 12th. 

10,748. ‘Improvements in dynamos and motors.’’. C. W. Hitt. Dated 
June 13th 

10,751. “Improvement in electrical generators and electrical motors.” 
W. Wittattr. Dated June 13th. 


10,755. ‘‘ Improvement in the governing by electricity of steam engines an 
other prime movers.” W.H. Wittatr. Dated June 13th. . 

10,772. ‘An improvement in or connected with laminated electric switches.” 
A. Reame and C. WoxkEs. Dated June 13th. 


10,808. ‘‘Improvements relating to electric arc lamp.’’ H. A. CovcHMAN. 
Dated June 14th. 

10,811. ‘*An improved self-acting time switch or cut-out for electric arc 
lamps.’’ C. A. Henperson. Dated June 14th. 


10,833. ‘‘ Improvements in and relating to electric accumulators.” R. Fasry. 
Dated June 14th. : 

10,890. ‘‘ A life-saving guard or fender for electric tramcars or other motor 
vehicle which works automatically, or can be worked with the driver with a 
foot press or hand lever.” A. Hupson. Dated June 15th. 

10,892.‘ Improvements in metal conduits or covers for enclosing the wires or 
cables used for the transmission of an electrical cuent.” 8S. JEvons. Dated 
June 15th. 

10,940. “Improvements connected with electrolytic incandescent electric 
lamps.” J. SwinBuRNE. Dated June 16th. 

10,970. ‘‘ Improvements in electric telegraphs.” P.M. Justice. (The Row- 
land Telegraphic Company, United States.) Dated June 16th. : 

10,974. “Improvements in electrics accumulator electrodes or plates.” 
A. Ricks. Dated June 16th. (Complete.) 

10,985. ‘* Improvements in the production of soda and hydrochloric acid by 
electrolysis."”. J. WILkinson and J. H. Noap. Dated June 16th. 

11,003. “Improvements in electric railways.” H. H. Lake. (McElroy- 
Gruno Electric Railway System, United States.) Dated June 16th. (Complete.) 

11.006. “Improvements in secondary electric batteries.” H. H. Lakr. 
(A. Reuterdahi, United States.) Dated June 16th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Tuompson 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


“Production of chromic aold by electrolytic oxidation of solutions of 
oxide salts.” 0. a... (The Farbwerke vormais Meister Lacius and 
Dated July 18th, 1898. Relates to electrolytically regenerating 


15,724 
Bruning.) 


chromic acid from lyes containing salts of chromic oxide. The salt solution is ; 


mixed with the corresponding acid, such as a 100 grammes of chromic oxide 
with 350 L peme of sulphuric acid. ‘The mixture is made up with water to one 
litre, and placed in both compartments of a cell lined with lead, and provided 
with a diaphragm, and with lead plate electrodes. Hydrogen is formed at the 
cathode, and chromic acid atthe anode. This acid is then used for any purpose, 
and the resulting lyes are returned to the cathode compartment, the liquid 
previously present th-rein being transferred to the anode compartment. This 
process is repeated continuous!y. At a current density of more than 300 
amperes per square metre the tension amounts to hardly 8°5 volts. 1 claim. 


15,765. “improvements in gratings or supports for electrical accumulator 
plates.” W. Colby. Dated July 1898. A frame or grid for the active 
material consists of a rectangular frame of bad conducting material through 
which a wire of lead or other metal is threaded. ' 8 claims. 


15,786. ‘* improvements in switches for electric circuits.” R. Belfield (C. F. Scott: 
H. P. Davis, and G. Wright). Dated July 19th, 1898. Relates to a switch for vary" 
ing the active length of a conductor. This is divided into two or more parts, one 
of which is divided into a number of units which can be inserted one by one. 
When all are in an undivided section is inserted instead of the divided, and 
then the separate units can again be inserted one by one. This system is 
applicable to resistances, coils of transformers, &c. A switch is shown for 
varying simultaneously the number of coils or turns of the two primaries of a 
transformer or transformers for two-phase currents. Two insulating plates 
mounted in a frame are fitted with contacts, connected to the divided sections 
of the coils. The switch arms are moved step by step over the contacts by a 
handle through ratchet gearing. The projecting end of the handle lever carries 
a spring-controlled paw! which works over a rack fitted with stops so arranged 
that the handle cannot be rocked backwards until the stroke has been completed, 
The switch arms are fitted with auxiliary sparking contacts. The substitution 
of an undivided section for a divided section is effected byan auxiliary switch 
which has slotted extensions adapted to be engaged by rollers carried on 
extensions of the switch arms. To determine the direction of rotation of the 
ratchet wheels, the pawls are connected by springs to pins carried by the upper 
part of the switch handle, which can be partially rotated axially to vary the 
position of the pawls. ‘lo prevent the switch arms from —_ their limiting 
position, the coupling discs have cut-away recesses adapted to receive the ends 
of pivoted stops carried by the ratchet wheels, the free ends of which engage 
with pins carried by the locking arms. In a modified construction two sets of 
contacts, “c., are carried on one disc, and the switch arm is correspondingly 
modified. 5 claims. 


15,792. “improvements in electric motors.” L. M. C. Levavasseur. Dated 
July 19th, 1898. The motor consists of two concentric rings coiled with insu- 
lated wire, each ring being made ot iron wires or lamin. One of these rings is 
stationary, and the other revolves. The outer rifig has the loops between its 
8 ive coils cc ted to segments of a commutator. The inner ring has 
its coils short circuited when the motor is supplied with alternating currents 
and connected to a commutator when the currents are continuous. The motor 
is adapted for operation with monophase or polyphase currents. 1 claim. 


15,802. ‘“‘Iimprovements in electric accumulators.” £E. Leimer. Dated July 
19th, 1898. Relates to secondary batteries constructed with electrodes arranged 
as follows:—A negative electrode of Planté type is placed next the wall of the 
cell, and to this the negative wire is connected when charging. In contact with 
this plate is an ebonite grid or comb which separates it from a “ discharging” 
negative plate of compressed active material. ‘This plate is connected to the 
negative wire when discharging. Next in order come an ebonite comb, per- 
forated ebonite plate, another ebonite comb, positive “ discharging” electrode, 
another ebonite grid or comb, and the positive “ charging” electrode of the 
Plante type. In this way cells containing -any desired number- of plates are 
built up. The discharge is thus taken from plates of larger capacity than those 
used for charging and placed between them. 3 claims. 


15,803. “Improvements in electric accumulators.” E. Leimer. Dated July 19th, 
1898. Relates to secondary batteries built up of plates of compressed active 
material, each plate being covered on both sides with a thin comb or perforated 
plate of a metal capable of resisting the action of the acid and non-oxidisable, 
such as an alloy of lead with4 to 10 per cent. of antimony. The alternative 
positive and negative plates are separated by ebonite combs. 1 claim. 


15,829. “‘ improvements in electric arc lamps of the enclosed pe L. J. Steele. 
Dated July 20th, 1898. An arcis enclosed by a. globe surrounded by a vacuous 
space in order to keep the interior hot and the outside cool. The globe and 
outer wall may be in one piece, and the space between them exhausted by a 
mercury pump. A metal cap may be fitted on the upper part of the globe to 
equalise its temperature. The vacuous chamber may otherwise consist of 
pre parts surrounding or partially surrounding the arc-enclosing globe. 
claims. 

15,879. “Improvements In or in connection with contact boxes for electrical 
railways or ——. with underground conductors.” W. L. Wise. (A. Diatto.) 
Dated July 20th, 1898. Relates to electric railways and tramways on a road 
contact system such as described in Specifications No. 23,944, a.p. 1894, and No. 
21,380, a.p. 1896. Switches, conductors. A bell with or without a flange dips 
into sealing liquid in an annular cup surrounding a mercury cup and encloses 
the plunger and the plug which is connected to the exposed contact. 3 claims. 


15,881. ‘‘A construction of dynamo-electric machines In combination with fly- 
wheels of motors.” L.M. J.C. Levavasseur. Dated July 20th, 1898. Relates 

a fly-wheel inductor motor, for polyphase alternating or continuous current. 
The inductors are bundles of plates secured on the rim of an engine fly-wheel 
by steel stirrups and bolts insulated with paper. The ends of the plates are 
bent outward and secured to the stirrup by bolts. The plates are cut of varying 
lengths, and bent by clamping them between platesand bending them by clamps 
and a lever; they are annealed while in the clamps. The fly-wheel rotates 
between two semi-circular side frames, which carry supports for non-magnetic 
bridges. These support two sets of radial plates opposed to the ends of the 
inductors and formed with poles to receive the armature coils. The two sets 
are connected by transverse bundles of plates secured by bolts and surrounded 
by field windings. A commutator may be provided to produce continuous 
current, either entirely or for excitation only. The inductors are all attracted 
— by the magnets, which thus carry part of the weight of the fly-wheel. 
3 claims. 


15,944. ‘improvements in or relating to electricity meters.” J. Villy. Dated 
July 2ist, 1898. Relates to quantity meters. The times of working of any 
number of electric lamps, motors, &c., are registered by a corresponding number 
of counters, each of which may be geared toa single clock so as to indicate 
hours by an electro-magnet receiving current'from the circuit of its particular 
lamp, &c., while this is in use. The clock is preferably made to go for a month, 
and provided with a hand indicating days, by which an approximate estimate of 
current used may be obtained if the clock stops. A wheel loose on a shaft is 
driven continuously by the clock. It carries a toothed wheel opposite a similar 
stationary wheel. Between these a pin on the shaft engages a slotted sleeve 
carrying a cross-piece which normally engages the stationary wheel to hold the 
shaft stationary, but which connects the shaft with the rotating wheel when 
the sleeve is moved along the shaft by a roller on a lever, this being carried by 
springs on an adjustable support and attracted by a magnet excited by the 
current to be registered. ‘The shaft carries'a pointer indicating hours on a dial, 
and is geared by pinions and spur wheels to other pointers indicating tens, 
hundreds, &c. Or number dials may be rotated step-by-step by single tooth and 
recessed wheels. In a modification the cross-piece is loose on the shaft on 
which two wheels are fixed within the wheels, the cross-piece in this case 
serving to connect either pair of wheels. In another modification the magnet 
serves to tilt a counterweighted frame so that a pinion loose on this is placed 
in gear with the wheel and an adjacent similar wheel fixed on the shaft; when 
the frame is freed the pinion is disengaged from the whéels and a tooth on the 
frame engages the wheel fixed on the shaft to prevent its rotation. 38 claims. 


16,164. “Improvements in tel exchange systems.” D. Sinolair, W. Aitken. 
Dated July 25th, 1898... Telephone exchange systems. Relates to arrangements 
for automatically operating the clearing-out signals and for controlling the call 
and busy test of the exchange. The contacts é&c., are described with reference 
to diagrams, and cannot be cescribed without referring tothe same. 7 claims. 
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OF VALUE and INTEREST to EVERY ENGINEER, 
The most complete CATALOGUE yet issued; 91 pages. 


CABLES AND WIRES. 


For Any Voltage and 
Lighting, Any Situation. 
Power, 
Telephony, Single 
Tramways, Concentrie, 
Telegraphy, Three-Phase 
Signals, &e. Oables, &e. 


The TELEGRAPH MFG., Co., Ltd, HELSBY, near Warrington. 


No. 2.—Standard Motors—5 to 100 H.P. 


Experience: has proved this 
to be the best Motor yet intro- 
duced for powers from 5 to 100 H.P. 


Its form is most compact, 
and it is extremely easy to ad- 


just. 


aN It is manufactured in thirteen 
“>, different sizes and for all usual 
voltages. 


STANDARD MOTORS xc stocked in all sizes up to 30 n.P., and quick delivery of 
larger or special ones can be guaranteed. 

We supply them in either Semi-Enclosed or Totally-Enclosed forms, and samples can be seen 
running at any of our showrooms. 


Call and Inspect them or send for a Catalogue. 


VERITYS, Ltd. 


LONDON AND SOUTH OF ENGLAND :— MORTH OF ENGLAND (WITH IRELAND AND WALES) :— 

31, KING STREET, COVENT GARDEN, W.C. HARDMAN ST., DEANSGATE, MANCHESTER. 
MIDLANDS (WITH 8. WALES) :— SCOTLAND BATH STREET, GLASGOW. 
PLUME PLACE, ASTON, BIRMINGHAM. Telegrams :—" Verity,” Landon, Birmingham, or Manchester, and “ Veritys,” Glasg 
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HARDING CHURTON, 


T. WILSON sTREET, LEEDS. 
DYNAMOS AND MOTORS 


FOR ALL PURPOSES. 


Enclosed Motors with SLOTTED ARMATURES. 
CARBON BRUSHES (fixed position). 

OIL RING BEARINGS. 

CAST STEEL MAGNETS. MICA INSULATION. 
NO SPARKING. LOW TEMPERATURE. 

SLOW SPEEDS. EFFICIENT AND RELIABLE. 


STANDARD MACHINES kept In stock finished or ready for winding 
to order, All tite made to gauge and interchangeable. 


PRICE LIST AND PARTICULARS ON APPLICATION. 


Electric STORAGE BATTERIES. 


“INVICTA” Cells 


AND 


STOCKTON ” Cells. 


and Head Office: 
STOCKTON-ON-TEES. 
London Office: 181, QUEEN VICTORIA ST., E.C. 


SOLE MAKERS: 


Asumore, BENSON, PEASE & Co., LTD. 


ELASTIC CLUTCH 


BT's) 


Suitable for High or Low speeds. 
Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


OVER 100,000 B.P. AT WORK. 


COWLISHAW, VALKERE & CO. LT, 


Engineers and Irontounders 
ETRURIA, STOKE-ON-TRENT. 


HLECTRO-GALVANIZING PLANTS 


TO ADMIRALTY REQUIREMENTS. 
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-INDIA-RUBBER 


ELECTRIC LIGHT CABLES. 


Telegrams :— Telephone 
“ SINCOLOR, MANCHESTER, 
MANCHESTER.” No. 692. 
<i GREENGATE RUBBER AND GABLE WORKS, SALFORD. 
I, FRANKENBURG, Manchester. 
Ss. 
| nee Spee GLASGOW: Messrs. J. & A. Anderson, Agents for 
.C. 128a, Street, E.C. | 62, Robertson St. (scortamp.) | 
«LARGE sTOOK ‘PROMPT DELIVERY. 
THE SIMPLEX STEEL CONDUIT SYSTEM 1 
5 
& THE IDEAL SYSTEM OF WIRING a 
For Electric Light, Power, Bells and Telephones. 


A View of our Stand at the Paris Exhibition. No. 505, Group \., First Floor. 


THE SIMPLEX STEEL CONDUIT Coy,., Ltd., 


Head Offices & Works:-COVENTRY STREET, BIRMINGHAM. { 
London Office & Store Rooms 7—-MANSION HOUSE CHAMBERS, 20, BUCKLERSBURY, E.C. Telegrams :—“ Avpirnonz, Lonvon.” 
Manchester ,, ’ 1, PEEL STREET, MANCHESTER. 

Glasgow ” ” 93, HOPE STREET, GLASGOW. _Telegrams:—‘ Giascow.” 


— 
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RANSOMES, SIMS & JEFFERIES, 


LIMITED 


ALL CLASSES OF ENGINES AND BOILERS ~ 
FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES 


With Throttle Valve or Patent Automatic “Shaft” Guvernor. 


ENGINES AND DYNAMOS COMBINED AND TESTED, 
ORWELL WORKS, IPSWICH. 


9, GRACECHURCH STREET, LONDON, 
CAZALOGUES AND PRICES ON APPLICAFION. 


[June 29, 1m. 


ENGINES and BOILERS supplied and fixed with all Accessories. 
FEED WATER HEATERS, CONDENSERS & COOLING PLANT 
STEEL and COPPER STEAM PIPES and Bends, &c. 
VALVES and EXPANSION JOINTS, &c., 
_SHAFTING, PULLEYS, &c., 
supplied and fixed. 


FORGINGS supplied and 
: Machined. 


Write for Estimates. 


INLET 


258, Euston Road, London, N.W.: 


HIGH-SPEED 

AIR COMPRESSORS, 

for afl Pressures up 

“to 200 Ibs. per Square Inch, 

For AIR BRAKES, MINES, &c., 
or for Exhausting. 


WALKER & HODGETTS, 


GEORGE STREET, SALFORD, MANCHESTER. 


Our DYNAMOS and MOTORS 
‘are fully guaranteed, and have a lot 
of good features which you should 
look into before placing your orders 


Slotted Armatures with Removable Sections. 
mn Self-Oiling and Seif-Aligning Bearings. 

z) H No Sparking. Low Temperature Rise. 


THE CHEAPEST HIGH GRADE MACHINES IN THE 
MARKET. 


WRITE AND GET OUR PRICES. 8645 
SUPPLIED TO 


LAMPS, 


H.M. OFFICE OF WORKS, 
GENERAL POST OFFICE, 


ALL LEADING ELECTRICAL FIRMS. 


tHe SUNBEAM co., tta., 


141, Fenchurch St., E.C. 


Gateshead-om-Tyne. 
Glasgow Office :—108, ARGYLE STREET. 6015 
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BROWETT, LINDLEY CO, 


LIMITED. 


MANUFACTURERS OF 


HIGH-SPEED SELF-LUBRICATING STEAM ENGINES. 


TWO-GRANK COMPOUNDS 


From 20 to E.P. 


THREE-CRANK TANDEM 
COMPOUNDS 


From 400 to 2,000 H.P, 


ALSO 
Independent Jet and 


Surface 
CONDENSING PLANTS. 


Hudson’s Patent WOOD-LINED STEEL CONDUIT. 


PERFECT INSULATION. SIMPLE JUNCTION BOX. WIRES INSTANTLY ACCESSIBLE AT ANY POINT. 


ADWANTAGES:- EASILY FIXED. GREAT SAVING IN COST. 


1—As by 4 to fix as ordinary wood casing. 
2.—Much less in cost than any other conduit system. 

8.—Thoroughly insulated conduit, protected by outside 
steel casing. 

4.—Easier to wire Sinan any other conduit or tube 
system. 

5.—One simple junction box required, adaptable to all 
sizes of conduit by moveable shutters. 

6.—All wires and cables accessible at any given 
point for inspection. Joints or connections ~ 
ean be examined at any point in a fewseconds 

7.—_No threading or dragging through of wires same 
as ordinary tube system. 

&.—More internal space allowed than in other systems 
for jointing. 

9.—Neither screws nor nails used near cables, 

10.—Protection to buildings by steel shell from effects 
of any internal ignition 
11.—Impervious to Be ines or corrosion, being of gal- 

vanised steel. 


ise’ BEECROFT & WIGHTMAN, Ltd., Harris St., BRADFORD | 


N. Telephone: 412 BRADFORD. Telegrams: BEAOROS? WIGHTMAN, BRADFORD. 


Cables 


THE ST. HELENS CABLE co., Ltd., 


WARRINGTON. 


SWITCH MIDDLEMISS, 


3 LO C KS IN Manufacturer, STREET, 
ENGLAND. BRADEORD. w 
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AND 


THOMPSON, LTD. 


(Managing Directors: F. H. NALDER THOMPSON), 
SUCCESSORS IN THE 


AMMETER, VOLTMETER AND SWITCH BUSINESS. 


NALDER BROS. & CO., 16, Red Lion Street, Clerkenwell, E.C. 


-80LE MAKERS OF THE 


VOLTMETERS 


For Direct or Alternating Currents. 


160 


| JEWELLED 
6-INCH BEARINGS, 
METAL DIAL, ACCURATE, 
BRASS COVER, RELIABLE, 
TERMINALS 
ENGLAND. 


1900 Type. 
we do not print our Scales. 


CATALOGUES FREE CON APPLICATION. 


34, QUEEN ST., CHEAPSIDE, LONDON, E.C. 


AGENTS beens W. McGEOCH & Co., 108, Argyle Street, ‘Giskgows 
Mr. 8. JEVONS, Electric Stores, "Minories, Birmingham; and 


ALDER 


Messrs, SIMON, BERRY & CO., 65, King Street, Manchester. = || 
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COMPRISING 
QUAINT PANNELLED GAK ROOM 
and a MODEL DRAWING ROOR 


THE ELECTRICAL REVIEW SUPPLEMENT. 


ARTISTIC 


FIVE SHOWROOMS 


BELL PUSHES, 


‘ete. 


CONVENIENCE. OF 
AT ELECTRIC LIGHT CONTRACTORS. 


mw WALTHAM GO., 46, York St., Buckingham Gate 


Telegrams Loupou.” 


(ear St. James's Park sistien, LONDON, S.W. 


HOLDEN & BROOKE, LTD., see page Sup. XVili. 


Otftcial Motices. 


Official Notices. 


THE VESTRY OF THE PARISH OF HAMMERSMITH. 


ELECTRIC LIGHTING. 


HE ELECTRICITY AND LIGHTING COMMITTEE are 
prepared to receive Tenders for the supply and delivery 
of :— 
(a) Insulated high and low tension Cables, Junction 
Boxes, &c. ‘ : 
(b) Cast-iron Pipes, Draw Box Covers, &c. 
Required as per Schedule for twelve months. 

Specifications, Schedules, and Forms of Tender may be obtained 
on and after June 30th, 1900, from the Resident Engineer, Elec- 
iricity Works, 57, Fulham Palace Road, W., on payment of the 
deposit of £1, which sum will be returned on receipt of a bond fide 
Tender. 

Tenders endorsed ‘‘Tenders for Cables” and/or ‘‘ Cast-iron 
Pipes,” addressed, ‘‘ The Chairman of the Electricity and Lighting 
Committee, 57, Fulham Palace Road, Hammersmith, W.,” must be 
sent in not later than THurspay, JuLY 12TH, 1900. 

The Vestry do not bind themselves to accept the lowest or any 


Tender. 
G. G. BELL, 
Engineer and Manager. 
Electricity Works, 
Hammersmith, W., 


June 25th, 1900. ; 9171 


COUNTY BOROUGH OF HUDDERSFIELD. 


ELECTRICITY DEPARTMENT. 


HE ELECTRICITY COMMITTEE of the Corporation are 
prepared to receive Tenders for a Single-phase Steam 
Generating Plant having an output of about 1000 kw. 

Specifications and Forms of Tender may be obtained from Mr. 
A. B. Mountatn, Borough Electrical Engineer, Electricity Works, 
St. Andrew’s Road, Huddersfield. 

Sealed Tenders, endorsed ‘‘ Tender for Generating Plant,” must 
be delivered free of charge, addressed in the handwriting of the 
Tenderer or his agent, to the Town Crierxk, Town Hall, Hudders- 
field, not later than Thursday, July 12th, 1900. 

The Corporation do not bind themselves to accept the lowest or 
any Tender. 4 

By Order, 
F. C. LLOYD, 
Town 


Town Hall, Huddersfield. : 
June 26th, 1900. oles 


BOROUGH OF LOWESTOFT. 
ELECTRIC LIGHTING. 


- CORPORATION are prepared to receive Tenders for :— 


1. Meters (Direct-current). 
2. Cut-outs. 


Specifications and Forms of Tender can be obtained from the 
undersigned, on and after the 22nd inst., on deposit of Two Guineas 
for each Specification, returnable on receipt of a bond fide tender. 

Specifications may be seen at, but not obtained from, the offices 
of Mr. W. C. C. Hawtayne, 9, Queen Street Place, London, E.C. 

Tenders sealed and endorsed ‘‘ Tenderfor Meters” and ‘‘ Tender 
for Cut-outs” are to be delivered at the offices of the undersigned 
not later than 12 o’clock noon on JuLty 3rd, 1900, 


R. BEATTIE NICHOLSON 


Town Clerk. 


BOROUGH OF TUNBRIDGE WELLS. 


MUNICIPAL TELEPHONES. 


Tenders. 


HE CORPORATION OF TUNBRIDGE WELLS being about 
to establish a municipal telephonic system, invite tenders for 
the following :— 
. Supplying, laying, and jointing of Armoured Telephone Cable. 
Hard Copper Wire. alee 
. Iron and Steel Stay Wire. 
. Insulated Wires. 
. Lightning and High-Tension Guards. 
. Arm-Bolts, Nuts, and Washers. 
. Miscellaneous Ironwork. 
. Insulators. 
. Switchboards. 
. Batteries. 
11. Telephone Instruments. 
12, Fixing Subscriber’s Instruments. 
13. Creosoted Poles. 
14. Oak Arms. 
15. Erecting and staying Poles, Wires, Arms, Insulators, &c. 


Copies of specifications and further particulars can be obtained 
on application to the Telephone Engineer, Mr. A. R. BENNETT, 
Castle Chambers, West Regent Street, Glasgow, on payment of 
the sum of £2 2s., which will be returned on receipt of a bond fide 
tender. 

Tenders endorsed ‘‘ Municipal Telephones” to be delivered at my 
office not later than Thursday, July 12th, 1990. 

Persons or firms whose tenders are accepted will be required to 
enter into a contract, with approved sureties, for the due perform- 
ance of the contract. 

The Corporation do not bind themselves to accept the lowest or 


any tender. 
By order, 
W. C. CRIPPS, 
Town Clerk. 
Town Hall, Tunbridge Wells, - 
June 20th, 1900. 
Time for receipt of Tenders extended to Juty 12th. 9102 


BECKENHAM URBAN DISTRICT COUNCIL. 


Free Wiring Contract.—Section G. 


HE BECKENHAM URBAN DISTRICT COUNCIL invite 
Tenders for Section G Free Wiring Contract. 

The Specification, Conditions of Contract, and Form of Tender 
obtained on application to Mr. R. P. Witson, 66, Victoria Street, 
Westminster, or Mr. Joun A. ANGELL, Engineer and Surveyor to 
the Council, on deposit of £5 Bank of England note, which will be. 
returned on the receipt of a bona fide Tender. 

A clause will be inserted in the Contract providing that the 
Contractor shall pay to the workmen employed in the execution of 
the work the wages generally accepted as current for workmen 
engaged on similar work in the district. 

enders duly sealed and endorsed ‘‘Tender for Free Wiring 
Contract” to reach the undersigned not later than 4 p.m. Monday, 
J 2 16th, 1900. 

he Council do not bind themselves to accept the lowest or any 


tender. 
By Order, 
F, STEVENS, 
Clerk of the Council, 
June 26th, 1900. 9188 
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Otficial Motices.— Continued. 


Official Motices.—Continued, 


URBAN DISTRICT COUNCIL OF GRAYS THURROCK. 


ELECTRIC LIGHTING. 


4 hae Council are prepared to receive tenders for the supply, 
delivery, and erection of the following work in connection 
with the electric lighting of the district :— 


Section A.—2 Lancathire boilers and pipework. 

Section B.—2 1.0-kilowatt steam dynamos with booster: and 
balancer. 

Section C.—Fuel economiser. 

Section D.—Switchboards. 

Section E.—Battery. 

Section F.—Travelling crane. 

Section G.—Mains and street lamp fittings. 


Copies of any of the above specifications, with tender form, 
drawings, and general conditions can be obtained on and after 
Monday July 2nd, at the offices of Messrs. Preece & CarpEw, 

’ 18, Queen Anne’s ’Gate, Westminster, S.W., upon payment of one 
guinea for each section, to be returned on receipt of a bona fide 
tender. 

Tenders, enclosed in a sealed envelope, addressed to ‘‘ The 
Clerk,” Grays Thurrock Urban District Council, and endorsed on 
the outside ‘‘ Electric Lighting Tender for Sections,” must 
be delivered at the Clerk’s office, Council Offices, Grays Thurrock, 
on or before noon of Thursday, August 9th, 1900. ° 

a Council do not bind themselves to accept the lowest or any 
tender. 


By order, 


_ CHAS. E. HATTEN. 
Council Offices, Grays Thurrock. 
June 25th, 1900. 9178 


BURGH OF PARTICK. 
Dust Destructor and Electricity Supply. 


HE PROVOST, Magistrates, and Commissioners, of the Burgh 
of Partick, invite Tenders for the following :— 


Contract No. 3. 
The supplying and laying of Insulated Electric Mains, Conduits, 
Junction &e. 


Contract No, 4. 

The iat and erection of cast-iron Arc and Incandescent Lamp 
Standards, Arc Lamps, Automatic Switches, a:d other fittings. 

The specifications and forms of tender can be obtained at my 
office, 97, West Regent Street, Glasgow, on payment of a fee of 
three guineas in respect to each contract, which will be returned on 
receipt of bona fide tenders. Copies of the specifications may also 
be inspected (but not obtained) at the offices of the engineers, 
Messra. Kincaip, WALLER & MANVILLE, 29, Great George Street, 
Westminister, S.W 

Contractors will be required to pay to all competent workmen 
employed by them, not less than the minimum standard rate of 
wages in each branch of the trade, or where no such standard 
exists, such wages as are generally considered as fair in the trade, 
in all other districts where the Glasgow scale of wages does not 
apply, the contractors will be required to pay the raid workpeople 
employed in connection with these contracts not less than the 
minimum standard rate of wages paid in such district, or where no 
such standard exists such wages as are generally recognised as are 
fair in the trade in such district. 

The Commissioners do not bind themselves to accept the lowest 
or any tender, and the contractors whose tenders are accepted 
shall enter into a formal agreement under seal, with sufficient 
sureties for the due performance of their respective contracts. 

Sealed tenders, endorsed ‘‘ Dust Destructor and Electricity 
Supply—Tender for Contract No. 3,” or ‘‘Tender for Contract 
No. 4” (as the case may be), must be received by me, at or before 
noon on Tuesday, July 10th, 1900. 

By Order, 
JAS. DONALDSON, 
Town Clerk of Partick. 

Town Clerk’s Office, 

97, West Regent Street, 
Glasgow. 
June, 1900. 9176 


TOTTENHAM URBAN DISTRICT COUNCIL. 


To Electrical Engineers and Tube Manufacturers. 
HE COUNCIL Invite Tenders for supply of :— 

a) FIRE-ALARM POSTS and INSTRUMENTS. 

es About 11,000 feet of Z-inch Gas BARREL. 

Specifications and Forms of Tender can be obtained on appli- 
cation to the undersigned, at the offices, Coombes Croft House, 
712, High Road, Tottenham, any day during office hours. 

The Contractor will be required to pay all workmen on the 
Council’s work the recognised trade union rate of wages. 

Sealed tenders, on the form supplied, endorsed ‘‘ Tender for—-,” 
as the case may be, to be delivered to me by 12 o’clock noon on 
Tuesday, July 3rd, 1900. 

No other form of tender will be received. 


Security will be required for the due performance of the contract, 


The Council will not be bound to accept the lowest or any tender. 
By order 
EDWARD CROWNE, 
Clerk of the Council. 
Tottenham, 


June 20th, 1906. 918 


CITY OF LIMERICK. 


Electric Lighting. 


HE Council are prepared to receive Tenders for the supp'y, 
delivery, and erection of Electrical Plant and apparatus. 
Section 1.—Cables. 
Section 2.—Arc Lamps, Engines, Dynamos, Boosters, 
Balancer, Switchboard, Instruments, and Gas 
Plant. 

Preference will be given to a Contractor who tenders for the 
whole of the work. 

Copies of Specifications, &c., may be obtained at the office of 
James Enricut, 47, Victoria Street, S.W., on and after 14th, 
on payment of 3 guineas each section, which will be returned on 
receiving a bona fide Tender complying with the conditions. 

Sealed Tenders with Specification endorsed on the outside 
‘Electric Lighting” to be received by William M. Nolan, Esq., 
Town Hall, Limerick, not later than July the 4th next. 

The Council do not bind themselves to accept the lowest or pus 
Tender. 


THE BRITISH THOMSON-HOUSTON 


83, Cannon 8t., London, E.C., 
ELECTRICAL ENGINEERS AND CONTRACTORS 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE 


BELLISS & MORCOM LTD. 


B. & Co., 


PATENT SELF-LUBRICATING ENGINES 


FOR ELECTRIO LIGHT, POWER OR TRACTION. 


See illustrated adverteements Alternate Weeks. 


EVERSHED & VIGNOLES, Ltd., 


; MAKERS OF ALL KINDS OF 
ELECTRICAL INSTRUMENTS. 
See Advertisement June 8th. 8774 


[June 29, 1900, 


LONSDALES, Blackburn, 


BOILER OOVERERS, 
Will send a sample cask (5 cwts., 25/-, carziage paid) of their 


PATENT PLASTIC CORK COVERING 


Felegrame: “ Plastia, Biachburn.” Telephone No. G26. 
Lenden Agent :—G@. GREAVES, 


June 2 
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CHLORIDE... 
ACCUMULATORS 


For use in connection with... 
Central Lighting Stations 
Trolley Line Regulation 
Dental House Lighting 
Medical Train Lighting 
Surgical Work Yacht Lighting 
Electric Fire Alarms Carriage Lighting 
_ Electric Bells Electric Locomotives 
Fan Motors Tram Car Traction 


REPLATING OTHER TYPES OF CELLS 


USED IN OVER 180 LIGHT AND POWER STATIONS 


Auto Cars 

Lorry Propulsion 

Launch Propulsion 

Bicycle Lighting 

Telegraphs 

Telephones 
Phonographs 
Mutoscopes 


FOR LISTS, &c., APPLY TO THE - - - 


Clifton Junction 


39 Victoria Street, S.W. 


MANCHESTER. 


A Few of the Power Stations A Few of the Lighting Sta- 
using Chloride Cells tions using Chloride Cells 
HALIFAX MANCHESTER 
LIVERPOOL BOLTON 
ST. HELENS STAFFORD 
LEEDS NEWPORT 
DOUGLAS and LAXEY MORLEY 
SNAEFELL CANTERBURY 
RAMSEY LINCOLN 
BOOTLE STOCKPORT 
BLACKPOOL CARLISLE 
FLEETWOOD BRIGHOUSE 
CENTRAL LONDON RAILWAYS GALWAY 
NEW YORK MET. CO. BATTERSEA 
PHILADELPHIA BARKING 
PITTSBURG NEWCASTLE 
BALTIMORE LEIGH 
WOONSOCKET BEXHILL 
EASTON PEMBROKE 
LAWRENCE CHICAGO 
BARRE, YT. ST. LOUIS 
WASHINGTON | HARTFORD 
FRAMINGHAM PHILADELPHIA 
ANACONDA BOSTON 
NORTH ABINGTON . SAN FRANCISCO 
BRUNSWICK LOWESTOFT 
BUFFALO CHARING CROSS 
NEW HAYEN BOOTLE 
FLEETWOOD 
BUENOS AYRES CLEVELAND 
WASHINGTON 
CHICAGO RICHMOND, YA. 
RIVER POINT MAERDY 
PAWTUCKET NORTHWICH 
CAMDEN Standard Cell in Glass Box ' MILFORD 


ELECTRICAL STORAGE 
SYNDICATE, LIMITED... 
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1900. 
| 
rs. 
a 
| appli. | 
House, 
on the 
r—-,” 
on 
ntract, 
sender. 
neil, 
9118 
ipp'y, 
| 
tas 
r the 
ce of i 
14th, 
on 
8q., i 
any 
E 4 
| 
ELECTRICAL REVIEW SUPPLEMENT. | 


LAMBETH, LONDON, 


X [80] - THE ELECTRICAL REVIEW SUPPLEMENT. (June 29, 1900, 


ACCESSORIES 


Manufactured by the 


BRITISH ELECTRIC WORKS 


CHESTON ROAD, ASTON, 


BIRMINGHAM, 
Include Counterweights, H.V. Tumbler Switches, One 
Ceiling Roses, Cut-outs and Lampholders, f 
STANI 
40 
50 
100 
150 
300 
400 
“STELLITE” H.V.C. ROSE. 
Prices on application. 
H.V. CEILING ROSE, WIRED 
MANCHESTER DEPOT :—87, Piccadilly. All Metal and 
AGENTS:_— 
LONDON :—HANDS, Ltd., Garlick Hill, E.C. Porcelain is 
LEICESTER: - GENT & CO. 
GLASGOW:—MORRIS, WARDEN & Co, 25, Gordon of best 
reet. 
BIRMINGHAM :—8. JEYONS, Minories. 
LIVERPOOL :—GOOSSENS, 27, South . manufacture. 
Castle Street. “H' TYPE CEILING ROSE. il 
EL 
The Glayton Engineering & Electrical Construction " 
est 
COMPANY, LIMITED. 
Head Office & Engine Works: NEWTON, HYDE, near MANCHESTER gus 
M 
we 


=> =F 


NEW TYPE ENCLOSED MULTIPOLAR ELECTRIC MOTORS IN STEEL CASE. 
IN SIZES FROM 4 TO 60 HORSE-POWER. 3 7 
Guaranteed free from Sparking at all loads. Details are built in Standard Sizes and kept in stock. | 


All communications to be 
addressed to the Head Office, Newton. MULTIPOLAR DYNAMOS UP TO 5000 HORSE-POWER. 
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TAY WORKS, EDINBURGH. 


“= (81) XI 


London Office: 39, VICTORIA STREET, S.W. 


MOTORS. 
DIRECT -COUPLED 4 
STANDARD SIZES, OR 
PLANTS, MULTIPLES OF 
STANDARD SIZES. 
1 H.P., 1,500 
1100 
10°” "950 
150}, 80 ,. 
400 800 ™% 500 
10 450 


150 KW. Balancers, as supplied to Glasgow Co: voration. 


2° EFFICIENT. SPARKLES, FIXED LEAD. MECHANICAL. 


All Machines Multipolar, Steel Clad, Spherical Sealed Bearings, Self-Lubricatin 
Fitted with P.P.P. Patent Non-Sparkirg [cle Tips. 


15,000 Kw. 


In Hand or on Order. 


ELECTRIC GABLE CASINGS, 
ALL MADE TO THIS PATTERN. 
The prices quoted below are per 100 ft. Kn 
oase and cover together, 
Full Sections on Appiheation, 
ESTIMATES FOR OTHER WOODS AND SIZES 
PROMPTLY SENT. : 
Switch Blocks and Cleats Made te Order. 


Small. 
No.. | 1 2 8 4 6 - 


* Or Two Pairs of No 18 B.W.G. 
Trade Allowance cant. for 8,000 feat er over. 
67/66 KING WILLIAM ST. LONDON, E.C. 1188 ANY 
Mr. J. G. LORRAIN, MLE. M.E., om 
Fellow of the Chartered Institute of 
Norfolk House, Norfolk St., 
“PATENTERS HANDBOOK” Pest Free on Application, 
& 
ROSS COURTNE 10,000 
‘Ashbrook Road, 3 In Use. 


BEST AND CHEAPEST. 


ADOPTED BY EIGHT GOVERNMENTS 


WRITE FOR CIRCULAR. 


BROWN CO., 


Telegrams :—‘' BROWNISLE, MANCHESTER.’ 


TERMINALS, SCREWS: 


MADE TCO ORDER. 
Quotations on Receipt of Requirements. 
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addressed to the Head Office, Newton. MULTIPOLAR DYNAMOS VP 
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THE 


‘UNITED ELECTRIC COl 


Head Office, Showroom and Warehouse: BUI 
West End Showreoms :—58, BT, 


LARGEST MANUFACTURERS OF F| 


INCANDESCENT LAMPS 
THE WORLD. 


All other Lamps 
whioh claim to be of 
first quality are either 


CONTRACTORS 10 


The Admiralty, 


War Office, made in accordance 

Royal Arsenal, with the oo or the 

i Swan pa , or in 

close imitation of these 
inventions. 


the Colonial Govern- 
ments, Railway Cos., 
Steamship Cos., 
Corporations, and 


The CGompany 
is the enly Firm 


Municipal in the United King- esa 

dom wholly manu- 
Council, facturing every- 

Leading Clubs, thing cennected 

Hotels, with an_ incan- 


Theatres, &c., &c. descent Lamp 


HIGH VOLTAGE SINGLE SUPPORTED FILAMENT LAMP, 
16 C.P., 200 VOLTS. 


ORIGINAL INVENTORS, PATENTEES 


We, 
CARDIFF 
Felephens Ne. 
DUBLIN 12, Dawees 


z 


BEST AND CHEAPEST IN THE END. 


‘ 


SYDNEY :—16, 
BRISBANE 
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SWAN 


COMPANY, LIMITED. 


BUILDINGS, QUEEN STREET, LONDON, E.C. 
SET, LONDON, 


EDISWAN 
FAN MOTORS 


FOR CONTINUOUS CURRENT. 


‘WRITE FOR 1900 LEAFLET. 


f 
— 
RUNS Te 
NOISELESSLY. \ 
Attractive 
HIGH in = 
EFFICIENCY. 
— Appearance. 
HANDSOME 
FINISH. 
ee 
STANDARD PATTERN FOR USE ON BRACKET PATTERN FOR USE ON WALLS. 
DESK OR TABLE. 
THE ARMATURES CAN BE REMOVED AND REPLACED BY REMOVING ONE SCREW, AND WITHOUT TAKING 
‘THE MOTOR APART. 
ALL PARTS INTERCHANGEABLE. 
DISPERSES IMPURE ‘AIR 
%, NOISELESS IN ACTION. AND 
DIFFUSES A COOLING CURRENT 


SPEED 165 R.P.M. OF PURE AIR 


THROUGHOUT THE ROOM. 


PARAGON” PENDANT FAN FOR CEILINGS. 


DELIVERY PROM 


t, Wynyard Square. 
Edward Street. 


June 1900.) | 
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1, Grosvenor Bulld- 
Albion y 
near Manchester 
Waieall ; 
TRAUMERANCHES : 


BEST AND 


CHEAPEST IN THE END. 


BRISBANE 
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THE GENERAL 


-THE BRITISH 
TRANSMITTER 


The cnormous success of the ‘‘ HUNNINGSCONE” (Deckert) 
TRANSMITTER has led to the unscrupulous imitation 
of its name and outward aspect as above, 


BUT THIS 


CARBON ELECTRODE 
THE 
HUNNINGSCONE DECKERT 
MICROPHONE, as well as the 


other paris of its interior cons! ruction, is 
FULLY PROTECTED BY PATENT. 
Therefore insist on the 
“HUNNINGSCONE” (DECKERT) TRANSMITTER 
(Patent No. 21,565). ; 


HEAD OFFICES, WAREHOUSES AND SHOWROOMS— 
69, 71, 88 & 92, QUEEN VICTORIA ST., LONDON, E.C. 


Peel Works, ADELPHI, SALFORD. - 
Sherlock Streot, BIRMINGHAM. 
WOPkS-— { Brook Green, 


HAMMERSMITH. 
Union Street, SOUTHWARK. 
CLERKENWELL. 


Agents for the Australian Colonies :— LAWRENCE & HANSON, 3, Wynyard Street, Sydney ; and 167, Queen Street, Melbourne. 


Branches— 


Victoria Bridge, MANCHESTER. 
71, Waterloo Street, GLASGOW. 
66, Barwick Street, BIRMINGHAM. 
18, end, NEWCASTLE 


8, Willlam Street, DUBLIN. 


REC° TRADE MARK 
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SLOW 
HIGH EFFICIENCY.- 


DYNAMOS 


TELEP ONE No. 5,077, Bank. =‘ Telegram: “INDICES,” LONDON. Gducational Motices.—Continued. 


WHEATLEY KIRK, PRICE é CO, UNIVERSITY COLLEGE OF NORTH WALES, BANGOR, 


(ESTABLISHED 1850), 


J. H. HOLMES & CO, 


NEWCASTLE-ON-TYNE, 
17, 9080 SQUARE, 


Electrical Auctioneers, Valuers, ELECTRICAL ENGINEERING DEPARTMENT. 
Professor of Physics :—E. TAYLOR JONES, D.Sc., 
Average Annual Yaluations exceed £2,000,000 sterling. Drapers’ Company’s Assistant Lecturer and Demonstrator in Elec- 


trical Engineering to be appointed at once. 


49, QUEEN VICTORIA STREET, LONDON, E.C. ...; 


t hae TAYLOR JONES will begin in October next a systematic 
Cours oF INSTRUCTION IN ELECTRICAL MEASUREMENT AND 
Practicat Exectricity for students proposing to enter the pro- 


; i e Physical Laboratory is y equipped with a Compoun i 
AC ETYLITE, LIM ITED, Steam Engine, Dynamos, Transformers, Secondary Battery and 1) 
400, NEW JOHN STREET WEST, BIRMINGHAM. the most approved modern Measuring Instruments for all branches i 

of electrical engineering. re 

Laboratory Fees at the rate of £1 1s. per Term for six hours per EAS 

‘]"O BE DISPOSED OF, AS A GOING CONCERN THE BUSINESS | week. Composition: Fee for all College Lectures for the Session, a | 

lately carried on by the above Company. £10. Average cost of living at Bangor for the Session (33 weeks), ; 


The Pr hel Li hich rs unexpired, at a ground . 


rent of £12 per annum. 
The Premises contain two Fitting Shops, Packing Room, Paint Shop, Marking- Applications for Callendar, Prospectus, and general information, if 
off Shop, Blacksmith’s Shop, Store Room, Testing Shed, Yard and Offices, &c. to be made to a 
The PLANT comprises one Screw-Cutting Gap-bed Lathe, one 54 in. Centre J. E. LLOYD, M.A 3 4 
Lathe; Drilling Machine, with back gearing and movable table; two light - 9 Bay u 
Bench Drills, Serewing Machine, &c., &¢ Secretary and Registrar. 8969 f 


The STOCK comprises all types of the Acetylite Generator, from .250-light 
capacity down to 2-light; Standard Lamps, Table Lamps, Portable Generators if 
| 


for out-door use, Street Lamps; also, sundry Parts and Fittings of Generators, 


The Company are the holders of the rights of the well-known Macé Patent for ease 
England and her dependencies. 
The Macé Valve is the only ful Mechanical means whereby Carbide is F b iq gees 
dropped automatically into Water, a system which is now recognised as the ee 
safest and most efficient for the generation of Acetylene Gas. (Latest time for receiving 2 p.m. Thursdeys.) if 
The Acetylite Generator was awarded a certificate of safety by the Society of é a: 
Arts, John Street, Adelphi, London, W.C., prior to the Acetylene Exhibition at i” 


the Imperial Institute in 1898. 
The Company are also the holders of a valuable Patent for the manufacture | Relating to Situations Vacant, Situations Wanted, Busi 
of Acetylene Cycle Lamps. 


For further particulars apply to Messrs. Wracce & Co., Solicitors, Bennett's nesses Businesses ents 4 
Hill; Mr. E. M. SuHarp (Liquidator), Messrs. SHarp, Parsons & Co.,. Chartered Wanted, : for Sale, Pat for iW 
Accountants, Colmore Row, all of Birmingham. 9179 Sale, Specific Articles of any kind Wanted, or for . 

Sale or Exchange, are inserted at the rate of ONE 
Grvational Ustices, PENNY Per Word (minimum 1s.). 


THREE CONSECUTIVE INSERTIONS FOR THE PRICE OF TWO. 
*,* This Scale does not apply to Trade Advertisements, 
ENGINEERING AND CHEMISTRY. temms for which oan be had on application. 


City and Guilds of London Institute. ee 


SESSION, 1900-3901. If letters axe not to be delivered to certain firms or individuals (if known), 
. % insteuctions to that effect should be sent to the Manager of the ExxzcrnicaL 

The Courses of Instruction at the Institute’s Central Technical | Bavaw, who will 

College (Exhibition Road) are for Students not under 16 years of ee eee or a.nom de plume in any way be 

age; those at the Institute’s Technical College, Finsbury, for . 

Students not under 14 years of age. The Entrance Examinations 

to both Colleges are held in September, and the Sessions commence 


etary 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, 


in October. Particulars of the Entrance Examinations, Scholar- ’ oe : 
ships, Fees, and Courses of Study, may be obtained from the THE JOHNSON-LURDELL: ELECTRIC: TRACTION a 
respective Colleges, or from the Head Office of the Institute, COMPANY, LIMITED. Mae 
Gresham College, Basinghall Street, 
CITY AND GUILDS CENTRAL TECHNICAL COLLEGE . CAPITAL £300,000. ..... 
(EXHIBITION ROAD, 8.W.) 
A College for higher Technical Instruction for Day Students not under 3 ¥ PS 
16, preparing to become Civil, Mechanical, or Electrical Engineers, ENERAL MANAGER.—The Directors are prepared to receive ee 
Chemical and other Manufacturers, and Teachers. Fee for a full applications for the above position. The qualifications re- Bes 
Associateship Course, £25 per session. Professors :— quired are :— . 
Civil and Mechanical Engineering Wz. C. Unwin, F.R.S., M.Inst.C.E. 1. Must have filled a similar position in an ae 
Electrical Engineering .. .. W.E. Ayrton, F.R.S., Past Pres.Inst.E.E. Electric Traction Company. a 
Cremistry ..  .. He Arms Ph.D FRB. 
Mechanics and Mathematics :. Henrici, Ph.D., LL.D., ¥.R.S. 2. Must be well up in of es- 
timating department of an ectric ss 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. Traction 
eee STREET, pick ROAD, E.C.) 3. One used-to the negotiating of orders and | 
College for Day Students not under interviewing buyers preferred. 
preparing to enter Engineering emical Industries, and for 
Evening Stadents. 1 : Liberal salary and remuneration to an exceptional man. 8 
phe os an en | ees, £15 per Session for Day Students. Application to be made in writing t ig 
Physics and Electrical Engineering .. .. 8. P. Thompson, D.Sc., F.R.S. LEONARD W. HOLMES i ae 
Mechanical Engineering and Mathematics .. W. Daiby of the Goll thor. 17, Soho Square, 7 
Chemistry... ve Meldola, F.R.B., Loudon, W. 
Joun Watney, Hon. Secr 9156 


(Continued on nest page.) 
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Street, SOUTHWARK. 
CLERKENWELL. 


6, Strest, TRADE MARK 


Agents for the Australian Colonies :—LAWRENCE & HANSON, 3, Wynyard Street, Sydney ; and 167, Queen Street, Melbourne. 1191 
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SITUATIONS VACANT.—Continued. 


SITUATIONS YACANT.—Continwed. 


NORTHAMPTON INSTITUTE, 
-LONDON, E.C. 


following appointments are vacant 


Mechanical Engineering Department. 
1, Senior Lecturer and Assistant, full time, commencing salary 
£130 per annum. 
Electrical Engineering and Applied Physics Department. 

2. Junior Demonstrator, full time, salary £80 per annum. 

8. Junior Technical Assistant, full time, salary £65 per annum. 

4. Junior Lecture Assistant, full time, salary £39 per annum. 

5. Optical Demonstrator, two evenings per week, salary £30 

per session. 

Further particulars of the above appointments and forms of 
application, which should be returned not later than July 6tb, may 
be obtained at the office of the Institute, or from 

R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 
June 26th, 1900. 9159 


BOROUGH OF TUNBRIDGE WELLS. 
Meter inspector. — 


EQUIRED a Man not under 24 years of age, thoroughly 
accustomed to reading and inspecting electricity meters. 
Applications, stating wages required and experience, to be sent to 
the undersigned. 
By Order, 


HORACE BOOT, 
Consulting and Resident Engineer to the Corporation 
of Tunbridge Wells. 9156 


COUNTY BOROUGH OF SWANSEA. 


RESIDENT ELECTRICAL ENGINEER... 


HE Corporation of Swansea require the services of a resident 

electrical engineer to take charge, under the superintendence 

and direction of the consulting engineers, Messrs. Kincaid, Waller 

and Manville, 29, Great George Street, Westminster, of the 

erection of electric and steam machinery in their electric generat- 

ing station at Swansea, and of the laying of electric mains in the 
streets of the borough. 

On the completion of the works he will be required to take over 
the management and running of the station. 

The salary will be at the rate of £390 per annum. 

Applicants must have had practical experience of the manage- 
ment of a central electric supply station. 

Applications to be made on forms supplied by the undersigned, 
together with copies only (which will not be returned), of three 
testimonials of recent date, and delivered at the Guildhall, 
Swansea, on or before the 9th July, 1900. 

By order, 
JNO. THOMAS, 
Town Clerk. 

Guildhall, Swansea. 

June 26th, 1900. 9164 


BOROUGH OF TUNBRIDGE WELLS. 


JOINTER. 


Li ee RED, a capable Jointer accustomed to jointing armoured, 
concentric, lead covered paper cables. Write, giving 
experience, age, and wages required, to the undersigned. 
By order, 
HORACE BOOT, 
Consulting and Resident Engineer to the Corporation 
of Tunbridge Wells. 9165 


io WIMBLEDON URBAN DISTRICT COUNCIL require at 
once a Junior Assistant Engineer at their Electric Light 
Station, Wimbledon. Applicants must have had a sound me- 
chanical and electrical training, and preferably some experience in 
central station practice, and will be required to take charge of a 
shift, and to carry out any other instructions which may be given. 


to 

Applications, stating age, previous experience, and date can 
commence, accompanied by not more than three copies of recent 
testimonials, to be sent to the undersigned not later than Friday 


the 6th July. 
F. BARNES SPENCER, 
Resident Electrical Engineer. 
Council Offices, 
Broadway, Wimbledon. 


CITY OF WAKEFIELD. 


Sade CORPORATION of the City of Wakefield are prepared to 
receive applications for the position of Assistant Engineer to 
take charge of a shift. 

Applicants must have had practical experience in an alternating 
current station. Salary £80 per annum. 

Applications, stating age, experience, and when duties could be 
commenced, to be addressed to me not later than July 9th, 1900. 

ROBERT BLACKMORE, 
City Electrical Engineer. 
Electricity Works, 


Calder Vale Road, Wakefield. 9185 


oe Atl salary £78 per annum, rising at the end of 12 months 
104, 


GLASGOW CORPORATION TELEPHONE DEPARTMENT. 


a Test Clerks required. Must have had experience in 
testing dry core cable, joints, localising faults, &. 
Fall particulars with salary required to 
A. R. BENNETT, 
Castle Chambers, West Regent Street, 
Glasgow. plas 


Where Advertisements are to be answered to a 
nom de plume at the Re 
addresses of 


the Advertisers will be entirely 
Oheap Prepaid Advertisements are inserted this at the rate 
of One Penny Per Word (minimum ls.), Three Consecu' 
the price of two. 


A RMATURE Winders wanted, non-union men only.—Address, 
J. P. Hatt & Co., Blackriding Ironworks, Werneth, Old- 


ham. 9195 


OOK-KEEPER required for cost accounts of electric lighting 
contracts, also stores ledger.—J. E. Spacnoietti & Crooxgs, 


Goldhawk Road, W. 9181 


Engineer, good business manager, required by 
-4 a Liverpool firm ; practical experience of lighting installa. 
tions and fittings, estimating and general superintendence.—State 
age, experience, and salary required, 9162, Etectricat Review, 
4, Ludgate Hill, London. 9163 


Meter Works.—Assistant (young) in experi- 
mental department with good electrical and technical 
training and experience.—Apply, in first instance by letter only, 
with particulars as to age, education, past and present experience, 
and salary required, to CHAMBERLAIN & Hooxuam, Lrp., Solar 
Works, Birmingham. 9169 


NGINEER required, who must have had a good theoretical as 
well as practical training; knowledge of installing plants, 
testing work, wiring, and arc lamp work reqnired. Previous 
experience with steam and gas engines desirable. The work will 
largely consist in taking complete charge of laying down plants 
and wiring. All applications treated in confidence.—Reply, with 
copies of testimonials, stating salary required, to Box No. 9180, 
c/o ExxectricaL Review, 4, Ludgate Hill, London. 9180 


NGINEEBR’S Assistant required immediately in the estimating 
department of a large electrical firm; permanent appoint- 

ment for capable and energetic man.—State age, experience, and 
salary required, 9150, Enxcrricat Review, 4, Ludgate Hill, 
London. 9180 


and Indoor Manager. Would be required to invest up to 
£500. Salary and commission. Knowledge of the business 
necessary.—9075, ELEctRicaL Rrview, 4, Ludgate Hill, London. 


NSTRUMENT CALIBRATER.—Improver wanted in same.— 
Apply, giving experience, 9174, EtectRicaL Review, 4, Lud- 
gate Hill, London. gl74 


Competent Manager wanted to take charge of 
a large well established incandescent lamp factory. [nti- 
mate knowledge of all processes of incandescent lamp manufac- 
ture as well as ability to organise and manage large number of 
workers absolutely necessary.—Reply, stating qualifications, to 
. Anopz,” care of Watson’s Advertising Offices, 150, Fleet Street, 


ANTED. — Assistant Electrical Engineer for Institution 
plant, shift man not over 30, Wages, 35s. per week.— 

Apply, stating full particulars of experience, &c., to the ‘* MEDICAL 
SUPERINTENDENT,” County Asylum, Whittingham, Lancashire. 914 
ANTED at once, Electrician to run electric light plant in 
seaside hotel, Co. Donegal; oil engine, battery, and 200 

lights. Wages £1 per week and board and lodging.—Apply, 
Wo. Coates & Son, Lrp., Fountain Street, Belfast. 9084 


Vy at, by large German firm, competent electrical and 

mechanical Engineer as Agent abroad, to sell electrical 
machinery and estimate on complete light, power, and traction 
plants ; large commercial experience required, one well versed in 
German and German methods preferred.—Apply, 9121, HLEcTRICAL 
Review, 4, Ludgate Hill, London. 9121 


ANTED by a firm of electrical engineers, an Articled Pupil. 

Premium One Hundred Guineas, to be partly returned as 
salary.—Apply, Biznpy & Berey, Solicitors, 67, Lord Street, 
Liverpool. 9166 
ANTED.—Electrical and Mechanical Engineer (experienced) 

for erection dynamos, switchboards, transmission of 

power, and acquainted with gas engines. If suitable, after erec- 

tion of plant, will be continued as working foreman in main- 

tenance.—State age, full particulars, Basrick, Carbide Depart- 
ment, Sullivan Works, Widnes. 9157 


ANTED.—Experienced Driver to take charge of high speed 

steam dynamo, Babcock boiler, and a number of motors. — 

Apply in writing, stating wages required, and previous experien:e, 
to J. H. Hotmes & Co., 17, Soho Square, London. 9118 


ATNED Immediately, General Foreman experienced in the 
manufacture of dynamos, alternators, transformers, &o. 3 
accustomed to the running of shops on piece-work lines and to the 
management of men.—Address, stating age, experience, and salary 
required, to ‘‘J. S.,” c/o Street’s Agency, 30, Cornhill, E.C. _s170 


ANTED.—Smart Working Foreman for small switchboard 
works in London.—9187, ELEctTRICAL Review, 4, Ludgate 


Hill, London. 
[Continued on newt Page.) 
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Joun Watney, Hon. Secretary, : 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, H.C. 


(Continued on nest page.) 
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SITUATIONS WANTED.—Continued, 


A DVERTISER (age 22) seeks work as Assistant Stoker in 
station; willing, would commence with small salary.— 
WuitrHovss, 66, Carysfort Road, Crouch End. — 9087 


S Clerk of Works or Foreman on large job, lighting or power. 
—Advertiser well up in:all wiring systems, plant, motors, 
&c.—Apply, 9091, Revirw, 4, Ludgate Hill, London. 


HIEF Dranughtsman, accustomed to dynamo and motor calcu- 
lation, desires re-engagement in similar position, or as Works 
Manager, Designer, Tester, &c.; over four years’ shop experience. 
Midlands preferred.—9024, ExxctricaL Revirw, 4, Ludgate Hill, 
London. 9024. - 


LERK of works, or in charge of erection and starting of plant, 
mains, &., for lighting and traction work. — Engineer, 
having long experience in factory, drawing office, and outdoor 
work, seeks berth as above, home or abroad; sound commercial, 
languages, &c.—References and particulars of Brett, No. 9032, 
Exectricat Review, 4, Ludgate Hill, London. 9082 


LECTRICAL Contractor, of 18 years’ experience in lighting, 
power, telephony, &c., has erected over 30,000 lights and 

200 plant installations, wishes an appointment as managing 
engineer. Will pay £50 for securing post ; highest references.— 
Apply, 9163, ExectricaL Review, 4, Ludgate Hill, London. 


LECTRICAL Engineer (31) desires re-engagement, any 
capacity.—"* B.,” 31, Cambria Road, Camberwell. 9189 


LEOTRICAL Engineer, desires responsible appointment ; nine 
years’ experience in power and lighting plants, installation 

work, dynamos, motors, transformers, switchboards, accumulators, 
engines and testing; good organiser, - 9191, ELzcTRicaL Review, 
4, Ludgate Hill, London. 9191 


LECTRICAL Engineer (83), experienced in dynamo design 
and construction, also electrical power work, desires respon- 

sible position or appointment as assistant.—9:40, ELEctRicaL 
Review, 4, Ludgate Hill, London. 9140 


‘Q\LECTRICAL Student, two years’ college training, wants work 
for 10 weeks during long vacation.—9160, EnEctricaL 
Review, 4, Ludgate Hill, London. 


LECTRICIAN.—Foreman (28), disengaged, 12 year.’ experi- 

ence, Simplex speciality ; manage installation or fittings de- 
partment; estimating, &c.—Address 9190, ELEctTRIcAL REviEw, 
4, Ludgate Hill, London. 9190 


LECTRICIAN requires engagement ; thorough technical and 

‘4 practical experience in electric lighting and general testing, 
switchboards, accumulators, station experience, gas engines.— 
9158, Review, 4, Ludgate Hill, London. 


LECTRICIAN seeks charge of private plant; experienced, 
engines, dynamos, accumulators, wiring; married (31).— 
Perry, High Street, Rottingdean, Sussex. 095 


LECTRICIAN (28) disengaged, lighting, simplex, barrel, bells, 
telephones, references.—‘‘S.,” 1, Uakley Crescent, City 
Road, London. 


(22) five years’ practical experience, good edu- 
cation and address, desires engagement ; experienced in all 

branches of installation work, theoretical knowledge. 9015, 

Exectricat Review, 4, Ludgate Hill, London. * 9015 


| ager ar Driver requires job to take charge of electrical 
plant, accumulators. — 3, Oliver Terrace, Oliver Road, 


Leyton. 9002 


OTICE.—To Wiring Contractors. The Simplex Steel Conduit 

Company, Limited, beg to inform contractors and engineers 

that they have on their ister the names of several wiremen 

experienced in the erection of the Simplex conduit system, who 

are now open for engagement. List of names and particulars sent 

on receipt of application, and employers are invited to make use 
of the facilities offered. a519 


OSITION wanted with first-class manufacturing firm by 
designer ; thoroughly experienced in the complete calcula- 
tions of multipolar dynamos, motors, boosters, smooth and slotted 
cores.—No. 9124, EtxctricaL Review, 4, Ludgate Hill, London. 9194 


ITUATION desired as Engineer’s Assistant, knowledge of 
electrical and mechanical engineering.—9128, ELEectRicaL 
Review, 4, Ludgate Hill, London. 9198 


Sa Advertiser, aged 24, wishes to hear of a vacancy for a 
pupil in an extensive mechanical and electrical engineering 
works.—Address, 9035, Exxctrica Revirw, 4, Ludgate Hill, 


London. 9095 
WO Wiremen seek situation, town or country, full rate.— 
‘©W. M.,” 71, Alma Street, New North Road. 9193 


ANTED.—A situation in a manufacturing firm; have just 
completed a three years’ electrical course at the Central 
Technical College.—9:63, Review, 4, Ludgate 


London. 916R 
IREMAN, disengaged, any branch. — 9061, ELEectRIcaL 
Review, 4, Ludgate Hill, London. 9061 
IREMAN, eight years’ experience in all branches.—‘' ELxEc- 
TRICc,” 129, Tufnell Park Read, N. 9158 


IREMAN.—Light, belle, telephones, own casing; 16 years’ 
N.E. 


IREMAN seeks situation, casing or iron or steel conduit 
system, ab-tainer, good references.—‘‘ 8. W.,” 24, Meadow 
Place, South Lambeth Road. 7a 


IREMAN seeks situation, 6 years’ experience, casing, 
simplex.—9173, Enzctricas Review, 4, Ludgate Hill, 
London. 9173 


\ JIREMAN, thoroughly experienced, light, telephones, bells, 
excellent references.—‘‘ B.,” 187, Bouverie Road, N.  gis9 


REMAN wants job; casing, conduit, bells, telephones.— 
81, Weymouth Terrace, Haggeraton. 


\ ‘TIREMAN wants job, own casing.—‘‘ W. E.,” 2, Wellington 


Road, Islington, London. 9196 
Bag amen Assistant, three years’ experience. — “ K.,” 
Reservoir Cottage, Dartmouth Park Hill, N.W. 9154 


OUNG Man, 24 years (French), seeks employment in an elec- 
trical firm as instrument maker; first-class references and 
certificates.—78, Charlton Lane, Charlton, 8.E. 9161 


RC Lamps, 12 alternating, 12-ampere 50-volt, complete with 
globes, low price for immediate dispo-al.—Apply, Wicks 


Founpry, 154, Blackfriars Road. 9087 
ELL Dials, lettered, 4$d., movement (cash with order.)— 
Cannan, Richmond Street, Liverpool. 9006 


ARBONS—CARBONS—CARBONS.—For Sale, a large con- 
signment of 12-inch 11 mm. electric light Coppered Carbons, 

solid, first-class make. — Address, 8274, Exectrican Revizw, 
4, Ludgate Hill, London. 


YNAMO, new, high class, 4-pole, shunt wound, 120 amperes 
105 volts 900 revs.; immediate delivery and 12 months 
guarantee. Photograph on application. — 9023, ELectrricaL 


Review, 4, Ludgate Hill, London. 9028 


LECTRIC light plant for sale, consisting of a Parker dynamo, 
4.0 amperes 56 volts, set of 28 E.P.S. accumulator cells, 
motor booster for charging same, switchboard, and 28 Gilbert arc 
lamps complete. The whole of the above is in first-class condi- 
tion. Only reason for selling being to make room for larger plant. 
Can be inspected at any time on application to the Chief Engineer, 
Electricity Supply Department, Messrs. Derry & Toms, High 
Street, Kensington, W. 9057 


LECTRICAL Engineering Business, small, complete, well- 
established and Jucrative, in South Yorkshire, to be sold as 

a going concern; principals only.—Address, 9113, ELectricaL 
Review, 4, Ludgate Hill, London. ous 


OR Disposal, in North of England, an electrical contractor’s 
business, small capital required ; Corporation about to com- 
mence supply.—Apply, 9090, ELxctricaL 4, Ludgate 
Hill, London. 9090 


OR Sale, as a going concern, electrical engineering and 

electric light wiring bus ness in large Midland centre with 

good connection, good reasons given for sellir g.—9115, ELEcTRICAL 
Review, 4, Ludgate Hill, Li ndon. 9115 


| ers Sale, in good condition, d.rect-current motors, 110 volts :— 

two 3-H.P., five 4-H.P., two 1-H.P., four 2-H.P., one 3-H.P., 
four 5-H.P., two 8-H.P., two 10-H.P. ; one dynamo for driving above, 
switchboards, starting boxes, 14 raw-hide pinions, cables; also 
dynamos, 40a. 110v., 100a. 66v., 20a. 60v. ; Crompton alternator, 
2000 volts with transformer.— Apply, Witrorp Martin, Elec- 
trician, Kidderminster. Telephone No. 0198. 9068 


OR Sale or Hire, high-class Dynamos, Motors, Alternators, 
Cable and Arc Lamps.—Psrcr Huppieston & Co., 72, 
Finsbury Pavement, B.C. 9064 


Sale.—Seven volumes of the Etectricat Review, bound 
as follows :—Vols. 1, 2, 3, and 4, inone volume; vols, 10, 11, 

12, and 14. Vols. 10 and part of 11 (January to September, 1882) 

in one volume, and part of vol. 12 (January to April, 1883) in one 
volume. All strongly bound inhalf-leather, What offers.—Apply 
L. Zoset, 7, South Road, New Southgate, N. 9194 


MMEDIATE Delivery.—60-xw. Siemens, excellent condition ; 
30-kw. 205 volts, Mackie, and various other Dynamos, Aro 
Lamps, Boilera, Engines, &c.— Apply, Cuartes D. 
Emlyn Works, Newport, Mon. Telegrams: ‘: Machinery,” New- 
port, Mon. 108 


EADY for immediate delivery, one J. & P. multipolar shunt 
wound dynamo, output 80 kw., 230 volts, 450 revolutions, 

with half coupling for direct attachment to engine. Price on 
application to, Jounson & Puittips, Old Chariton, Kent. 9006 


O Electricians.—Small Business, with good living rooms in a 
main road (Richmond), will sell business or let the premises. 

Splendid chance for a smart man with little capital.—Apply, 
Fow ter, 21, Church Road, Richmond, Surrey. 9167 


ARTICLES WANTED. 


Second-hand, any type, wanted ; also lead 

peroxide, old copper cable, scrap metals, and every descrip- 
tion of metallic dross purchased for cash, town or country.— 
Write, A. Brown, 77, Lansdowne Road, Dalston, N.E. 2902 


LATINUM, in any form and quantity, purchased at highest 


experience.—‘‘ W.,”’ 167, Glenarm Road, N.E 9153 prices by Dersy & Co., 44, Clerkenwell Road, London. e593 
IREMAN.—Light, bells, telephones, plant, wants job.— 
Aytoun Road, Brixton. (Continued om new page.) 
June 29, ¢ 
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ROBERT BLACKMORE, ’ 
City Electrical Engineer. Hill, London. 


Electricity Works 
Calder Vale Road, Wakefield. [Continued on newt Page.) 


commer sto be ‘addressed me not Inter than July Sth, \ works in London. REvIEW, 4, 


— 
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ARTICLES WANTED.—Continued. MISCELLANEOUS.—Continuad. 
END particulars and lowest price of any electrical machinery ENTLEMAN with practical knowledge of mechanical and 
for sale to the ‘‘ PuBLisnER,” Phillips’ Monthly Machinery electrical, engineering, also switchboard work, desires 
3 Register, Newport, Mon. 88g Partnership with a practical man or firm, a thorough sound manu- 


facturing old-established business essential, one that will stand the 
ANTED.—Electric Lamp Tops and Scrap Platinum.—Epry strictest investigation.—Apply, 9008, Eectaicat Review, 4, Lud- 


AND Co., 29, Ludgate Hill, Lendon. | eso =| Sate Hill, London. 9008 
= ARTNERSHIP.—A soyiaul progressing firm of electrical ap- 
paratas manufacturers with good patented specialities, well 
MISCELLANEOUS. established, are desirous of extending their works and stock, and 
are prepared to assume an active partner who can invest or 
introduce from £3,000 to £5,000.—Reply to Messrs. BRaBy AND 
CCUMULATOR CHARGING.—C. H. Cathcart & Co., having MACDONALD, Solicitors, Dacre ‘House, Arundel Street, W.C. os 
: plant specially adapted for this purpose, charge cells of | all USHING Business Man, thorough technical and commercial 
sizes promptly, thoronghly and cheaply. Terms on application. experience, accustomed to travel England and Continent, 
Accumulators _— for pe sad lighting, experimental uses, | 00d linguist, desires communication with firm owning first rate 
ke. oe D mead 268, Hote, sbury Square, Fleet Street, E.C. specialities; would acquire monetary interest.—Address, 9149, 
(Telephone No olborn). 7865 EectricaL Review, 4, Ludgate Hill, London. 9149 


PSTEIN Accumulator Plates for Storage Batteries are now iw Central Station Engineers.—The most satisfactory acces- 
supplied by the sole licensees and makers, W. O. Roopzr sories for connection to get cupely 90 Oe Stellite Electrical 


AND Rosins, Electrical Engineers, Stafford. 8964 Accessories, as in Send for list to the 
British Evectric WorKs D., Stellite Works, Cheston 

MOST important French Company, with first-class references, Sena : 
desires to have for France concession or representation of Renh, Asien, Dieminghon. = 


articles referring to electricity or little mechanics. — Write to 
Ligac,” 42, Rue Barbet-de-Jony, Paris. 8672 


N established firm of electrical and mechanical engineers in A Remedy for Pr iming ® 


Manchester are open to represent a few first-class manu- f E 
facturers. Correspondence invited.—9116, ELEctRicaL REVIEW, It may be impossible to 
4, Ludgate Hill, London. 9116 avoid ‘‘ priming” and other |- 

causes leading to the pre- 


ESIGNS and drawings for all kinds continuous electrical sence of water in the steam 


machinery. Speciality : Series of up-to-date motor designs main, but 
1 u.P. upwards, all voltages, interchangeable parts, practical, Patent 
commercially valuable; state requirements.—9119, EtectricaL Brooke’ stea Separator 
Review, 4, Ludgate Hill, London. o1t9 or Dryer 


is a perfect safeguard 
against such water reach- 


be arage Engineer, having private plant, takes evening 
ing the engine cylinder. 


students for practical work.—51, Sinclair Road, Ken:ing- 


ton, W. e088 Hundreds at work on diffi- 
LECTRICAL Engineers and Instrument Makers, having a cult duties. 
@ first-class plant, want work of any description, mechanical A Separator which 
or experimental. Machine engraving. — Brooker & Rvusskxt, really separates. 


Waltham Cross. 
besnad Wot a mere collector or baffle. 


Send for full description. 


LECTRICAL Engineer, small capital, seeks Partnership in 
well established business; must be open to the closest Holden & Brooke, Ld., Sirlus Works, oe 


investigation. — 9145, Exxectrican Review, 4, Ludgate Hill, London Office :—110, Cannon St., E.C. 
London. 9145 


IMPORTANT PLANTE PROCESS, 


PROTECTED BY PATENTS IN MOST COUNTRIES. 


ocmeten within 24 Hours. Use of deleterious substances avoided; 
consequently almost unlimited life of electrodes. 
Unexampled cheapness of production. 


FOREIGN RIGHTS FOR SALE. 
ACCUMULATOREN-WERKE SCHULZ, WITTEN-ON-RUHR; 


GHRRMANY. 


THOROUGHLY VITRIFIED GLAY GONDUITS| 


At present, Goods delivered British Ports in 30 Days or less from date of Order. 
SINGLE & MULTIPLE DUCTS. COMPLETE SYSTEM of UNDERGROUND CONSTRUCTION. SINGLE DUCTS & METHODS of LAYING PATENTED. 


CONTRACTORS FOR COMPLETE INSTALLATIONS OF 
UNDERGROUND ELECTRIC CONDUITS. 


NOTE.—Messrs. MAGUIRE & BAUCUS beg to state that they have secured the services of 
Mr. JAS. F. CUMMINGS, Consulting Engineer and Special Underground Conduit Expert, 
who has installed over 100,000,000 duct feet of conduit material. 


WAGUIRE BAUCUS, 


Sole European Agents American Vitrified Conduit Co., 5, Warwick Court, Holborn, Lendea. 
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TREMAN.—Light, belle, telephones, own years’ | PLATINUM, in any form and quantity, purokasse 


experience.—“ W.,” 167, Glenarm Road, N-E- ait prices by Denzy & Co., 44, Clerkenwell Road, London. esa 
IREMAN.—Light, bells, telephones plant, wants job.— RP ) 
9, Aytoun Road, Brixton. oon (Continued pays. 
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118-120, CHARING CROSS ROAD, LONDON, W.C. 


Telegraphic Address :—‘‘SALMONY, LONDON.’’ Telephone No. 5479, Gerrard. 


PITKIN’S 
HOLDEN PATENT HOT-WIRE 
RECORDING AMMETERS AND 


VOLTMETERS. 


=) 


Simplicity, | Accurate for 
High Resistance, Direct or 
Low First Cost. . Alternating Currents. 


Easily Re-wound if Damaged. Compensated for Temperature. 


IN USE AT 2OO CENTRAL STATIONS. 
Weite for Particulars. 


56, RED LION ST., CLERKENWELL. 
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WAGUIRE BAUCUS, 


Sole European Agents American Vitrified Conduit Co., 5, Warwick Court, Holborn, Londen. 
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Electric Motors. 


CONTINUOUS CURRENT, 
NEWEST DESIGN, 
LATEST IMPROVEMENTS. 


All Sizes up to 15 H.P. in Stock. 


ELECTROMOTORS LIMITED, 


$ 


rsaot 


4 
\ 
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— larg 
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Write for Particulars. 


56, RED LION ST., CLERKENWELL. 


Jane 29, 1900.] THE ELECTRICAL REVIEW SUPPLEMENT. [41] Xx! 


SELIG, SONNENTHAL 


THE “VICTORIA” SCREW-MAKING MACHINE 


WITH SELF-ACTING FEED FOR WIRE. 


For the production of 
Screws, Terminals, and 


LARGE STOCK OF 


similar small articles In High Grade, 
large quantities from the Time 

rod without removing the : 

work from the chuck, And Labour-Saving 
topping th chine, 


or changing the tools 


85, Queen Victoria Street, and Lambeth Hill, LONDON, E.C. ... 


THE STOKER 


com BINED WITTE 


THE “MELDRUM” FURNACE. 


MELDRUMS’ and CLAYTON’S PATENTS. 


TWO FLUES 3 ft. dia. 
ECONOMISER NOT USED DURING TESTS. 


Duration of each test, 8 hours’ continuous running. Heating surface of boiler, 846°5 sq. ft. Total grate area 30 sq. ft. 


Average 2 Tesis. Average 3 Tests. 
Kind of coal used (Yorkshire) . eee Nuts at 7/10 Slack at 6/9 
Total water evaporated per hour in Ibs. is 8000 Ibs. 8208 Ibs. 
Water evaporated per sq. ft. of heating surface per hour o4 9°69 ,, 
» lb. of coal as fired 9°47,, . 9°22 ,, 
» |b. (from and at 212° F.) as tired .. 10°88 Ibs. 10°61 Ibs. 
Temperature of feed water entering boiler _... ea eee 102° F. 99° F. 
Steam pressure in boiler (mean) 61 Ibs. 62 Ibs. 
Weight of coal burnt per hour 850 889'5 ,, 
Coal burnt per square foot of grate per hour. aa “+ 28°4 ,, 29°6 ,, 
Percentage of heat transferred to water in boiler 69°7 % 72°74 % 
Percentage of CO, In flue gases... 12 % 124 % 


Absolutely no smoke was made during the whole of the Tests. 


MELDRUM Bros., Atlantic Works, Manchester 
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CROMPTON CO., 


Glectrical Gngineers. 


CONTINUOUS 
CURRENT. 


SELF-OILING BEARINGS. 


CARBON BRUSHES. 
DRUM-WOUND ARMATURES. 
CAST STEEL MAGNETS. 


Advantages : 


Advantages : 
They will run | High Efficiency. 
without attention. Cheap. 
Brush Gear First-Class 
Readily Inspected Workmanship 
and Adjusted. and Materials. 
Write tor Price List. | 
Head Office: Works : 
Mansion House Buildings, LONDON, Chelmsford, ESSEX. 


Electrical Measuring Instruments. 


ELECTROMAGNETIC—Gravity Control. 


For Continuous and Alternating Current, 


ELECTROSTATIC. For High Potential Circuits. 
MOVING. COIL.—Dead Beat. For Continuous Current only. 
POTENTIOMETERS. GALVANOMETERS, ETC. 


Catalogues Free. ‘Liberal Discounts to the Trade. = 


Fig. 
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Fig. 174, 
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J.P. HALL 


DYNAMOS. MOTORS ENCLOSED 


Of All Types. OPEN 


Fig. 175. 


SHUNT WOUND FOUR-POLE ENCLOSED MOTORS, 5 TO 100 B.H.P. 


DEUTSCHE KABELWERKE, 


BERLIN-RUMMELSBURG. 


Vulcanised India-Rubber Wires. 


Silk and Cotton Covered Wires. 
Flexible Cords. 


Representative: POLLAND & CO., Newcastle-on-Tyne. 


KAYE. AT SEAMLESS OIL CAN 


New Patent Thumb Button & Patent Seamless Spout. “\_ 


IN 


For Electrical Purposes. 


Contractors to H.M. NAVY, War en! 
and Indian State Railways, Onn MAKE + 


JOSH. KAYE & SONS, LTD., Lock Works, L LEEDS, 


and 93, High Holborn, LONDON, W.C. 


Established 1827. Telegraphic Address: '* Unsworth, Derby.” 


G. B. UNSWORTH & SONS, Ltd., "28%." 


Manufacturers of Electrical Wires of every deesription for Electrical Instraments, Dynamos, Machines, Telephones, and Electric Bells. 
INSULATED LINE WIRES AND CABLES. 


{ $00. 
l., 
J 
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MANUFACTURERS OF ELECTRICAL ACCESSORIES, 


T, Oozel Is Street, Bi R M N G H A M STREET, 


NEW OXFORD STREET, W.C. Telegrams :—* SWITCHES, BIRMINGHAM.” 


MAIN SWITCHES 


SIDE HANDLE. 


Without Fuses. , With Fuses. FRONT HANDLE. 


Patt. Patt. Without Fuses. ig 
1148... 20 Amps | 1160 ... 20 Amps. 
1149... Ae Patt. 1142... 
1151... 100 ,, 1163... 100 3 
1152... 150 ,, 1164... 
1153... 200 ,, 41165 ... 200 ,, 
CAR DN HER 


OIL AND GAS 


From 3} B.H.P. to 20 B.H.P. 


OIL ENGINES, GAS ENGINES, PETROLEUM SPIRIT (BENZOLINE) 
ENGINES. DYNAMOS COMBINATIONS OF ENGINES 
AND DYNAMOS. 


GARDNER & SONS, wanciesrer. 


Telephone No, 48, Telegrams: “ THEOREM, 


OIL, ENGINE. London: NORRIS & HENTY, 36, Upper Thames Street, B.C. 


Telegrams: “ Lowpon.” 


aS 

— - 
1 
| 

No. 1148—1153. No. 1148—1183. 

IRON CASES. 
| 

[ 


INSULATED LINE WIRES AND CASES®: | 


EET, 


Vou. XLY1. Rights Registered at @.P.0, Prion 
‘No, 1,179. JUNE 29, 1900... Neospeper, 
- LOND PUB HIN: FFI UDGATE HILL Supscrireion » Postage 
: 27, Warren Street. Pants: Madame Veuvn J. Borvass, Librairie Htrangtes; 9, Res de le Banque. A. Asuxs 
: anp Go., 13, Unter den Linden. ; 


_ Telegraphic Address: “ Ageekay, London.” A B C Code. Telephone No. 988 Holborn. 


firm for 


with 20 years’ 
“Every Lamp thoroughly 
tested before leaving the 
Works. 


~~ The greatest care exer- 
: cised in the finish’ of every 
part. 
VICTORIA WORKS, OLD CHARLTON, KENT. 
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| Telegrams: “ Lowpon.” 
NEW appress. 


WING ELECTRIC FANS, 


NOISELESS AND EFFICIENT. 


DOVETAIL BRUSHES, 


SOAR'S PATENT. 


NOT SEWN. 
POINTS DON’T TURN UP. 
JOHN A. ROEBLING’S SONS CO. 
ave the to announce that they have auppiied, and are suppiving fer wee ky the undermentioned 


“COLUMBIA” RAIL BONDS, 


HARD DRAWN COPPER TROLLEY WIRE, . 

LEEDS CORPORATION, WORWION TRAMWAYS, THE POTTERISS TRAMWAYE, 
DUBLIN UNITED TRAMWAY OO., Ltd, @ALIFAX CORPORATION BXTENSION, MANCHESTER CORPORATION, 
HALIFAX CORPORATION, * BRISTOL, TRAMWAYS LONDON UNITED TRAMWAYS CO., 
BLACKPOOL & FLESTWOOD T. ‘DUDLEY TRAMWAYS, : DUDLEY & STOURBIRDGE TRAMWAYS, 
GOVENTRY TRAMWAYS, MIDDLESBORO’, STOCKTON AND STOKE ON TRENT TRAMWAYS, 
GITY & SOUTH LONDON Ry. THORNABY SYSTEM, HUDDERSFIELD CORPORATION, 


they keep a large stook beth ef TROLLEY WIRE and BONDS always ready in London from which immediate 
quantities of their SOFT DRAWH H.C. WIRE from 
(144) te Ne. 22 (°'028) $.W.@., ready fer delivery. 


BACK & MANSON, 36,NewiBroad St., London, E.C. 


Trafford Park; 


; 
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BLACKLEY, MANCHESTER. 


Telephone No, 2,361. Telegraphic Address :—" Oommonnys, 


~ 


WiEW OF WoORKXS. 


F. WIGGINS & SONS, nc, LONDON. 


FREDERICK SMITH & G WIRE MANUFACTURERS, L®= | 


/ @aledonia Werks, HALIFAX; Anacenda Works, SALFORD, MANCHESTER. 
Contractors to H.M. Government and Railway Companies. 


Patent Galv? Telegraph Wire (100-lb. Coils) to all Specifications. 


COPPER WIRE 


HARD DRAWN H.C. COPPER LINE WIRE. DYNAMO STRIP, all sections. 
SPECIAL TINNED H.C. COPPER WIRE. SILICIUM BRONZE WIRE (weitler’s Patent, under license.) 


COPPER TROLLEY WIRE, Specially prepared and tested, }-mile and mile lengths. , 


AND MOTORS COMBINED. Satisfy 


Expert Advice as to Application Free. Requirements. 


W. M. FOXCROFT & co. | F 
Telegraph and Telephone Case Manufacturers, ) w= 


36, PERCIVAL STREET, CLERKENWELL, | Prices to 
LONDON, E.G. 
“ace GOOD WORK AT BOTTOM PRICES. GABRIEL 


crore wert me ANGENAULT, 


Lock and Block, Single Needle, Bell, Sounder, Porforater,| 34, Victoria St., 


C. Photemeter, Telephone Cases, Battery Boxes, Se.. Se. London, S.W. 
PRISE_MEDALS, LOMDOM, 151 PARI, | Gabionage.” 
: ‘Teloph.— W estminster, 196, EXACT SIZE. 
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63, FORE STREET, LONDON, £.¢., and Branches. Y 
« 


BACK & MANSON, 36,New:Broad St., London, 
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LIMITED, 


27. MARTIN’S LANE, CANNON STREET, LONDON, E.C. 
Telephone: 5,781, Bank. Telegrams: “HENLEY’S WORKS, LONDON.” 


NEWCASTLE-ON-TYNE :—SO, Mosley Street. _MELBOURNE :—Cromwell Bulldings. 
GLASGOW :—45, Queen Street. MANCHESTER :—2, Carr Street, Blackfriars. 


Laying the First Underground cables in MELBOURNE, 1208. 


GABLES 


WITH VULCANISED INDIA-RUBBER, JUTE OR PAPER 
INSULATION. 


- 


. Worzrs: NORTH WOoLw ict. 


Le 

£4 

= 

* 

; 

i ' 

4 

ater, 


). * 


PRISE MED. ALS, LOUDOX, ABIG, Gabionage.” 
| FTeleph.— W estminster, 125, EXACT SIZE. 
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As regards economy is the best type 
. of pump. 


It is single cylinder and vertical. 
It fewer spaces 
THE WEIR FEED PUMP. type, and it does not shorten its 
stroke. 


Takes up little floor space, and re- 
quires no expensive foundations. 


It is the ideal pump for an up-to- 
date electric light station. 


It is not only well designed, but it is 
well made and finished. 


It is a Specialty built in a modern 


h d and for th 
purpose by Specialists in boler & J. WEIR, LTD., 


feeding. 
Its parts are all to gauge, on the CATHCART, 
interchangeable system. 
It is made in standard sizes, and can GLASGOw. 


be delivered immediately. 


Telegrams: “‘ Giweir, Glasgow,” and 
“ Hydrokineter, London. 


Telegrams: “ ELEGTRIC LONDON.” TELEPHONE No. 108. 


‘ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.c. 


MANUFACTURERS OF 
Sl LK COVERED WI RES; Copper, Platinoid, German Silver, &c., for 


Electrical Instruments, Electric Bells, ke. 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 
CABLES OF LIGHT, MEDIUM AND HIGH 
INSU LATION for Electric Lighting, Telegraphs and Telephones. 


FLEXIBLE CORDS of all descriptions for Incandescent Lamps, é&c. 
DYNAMO BRUSHES; «ordinary type,” «Sparkless,” and «Self. 


Lubricating.” 


PLATINOID orice; HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Yarnishes and Sundry Appliances. 
Contractors to H.M. Gevernment and the leading Electric Light and Telephone Companies. Price Lists on Appiication. 
Agents for the Australian Colonies:—LAWREMCE & HABSOM, 3, Wynyard Street, Sydney, and 167, Queen St, Melbourne. 
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WIRE 


PRESCOT, LANCASHIRE. 


sq. in. Thre Core Armoured. 


ELECTRICAL CABLE MAKERS 


Gontractors for all work outside the Lighting 
Station or Power House, 


INCLUDING 


Junction Boxes. 
Street Work. Section Pillars. 
Tramway Equipment. Arc Lamps. 


PATENT HOUSE WIRE SYSTEM, 
TWIN 


Cables. 


CONDUCTORS LEAD COVERED. 
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| 
& Amp. Cable Tested 2500 Volts. 
: 
Gast Base for Sealing Gable on Watertight Solder Base. 
- 
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“LUNDELL” MOTORS <> FOR ALL PURPOSES. 


London Mamoh 
17, SOHO SQUARE, W. EXAMINER BULDINGS, STRUTT ST. 


PATENTEES 


and 


MANUFACTURERS, 


Lundell 6-pole Motor. 


. Glasgow— 


19, WATERLOO STREET. 


Yorkshire— 
Mr. WILSON WOODHEAD, 
Royal Exchange, 
LEEDS. 
FOR ALL | RICHARD JOHNSON, CLAPHAM & MORRIS, Ld., 


BRUSHES, 


chinery, ensuring 
mathematical aoou- 


Quotations wil bo 
Telegrams :—"Guist, Loxpom.” found favourable. 
TUOLLY & STRAKER, 
16, WATER LANE, GREAT TOWER STREET, E.C. 


COSSOR, 


Actual 
67, Farringdon Roa 


Experimental and 
Glass Blowing 

X-ray Tuber, Vacuum Tubes, 
and Tesla Coils, Mer: 


Bmatt Las 
amps a Speciality. 


LINDSAY BURNET 


GOVAN. GLASGOW. 


DRY-BACK 


NOTED for High Efficiency, and for Economy in Up-keep. 


L. BURNET & GO. have made a specialty of these Bollers for 
16 youre: and offer them for pressures up to 250 Ibs. 
per square inch. 


FEED-HEATERS. The “ Century” Type. 
SUPER. ee Watkinson’s Patent. 


Telegrams :—“‘ BURNET, GLASGOW.” INQUIRIES AND CORRESPONDENCE SOLICITED. 8058 


COPPER & “J.0.M.” SPECIAL ALLOY. 


sees WEAVERS, WIRE WORKERS, 
BRASS FOUNDERS, BRAGS FINIGHERS. 


| 
| 
= 
Lundell Ceiling Fan Motor. 
dS. 
\ 
Lundell Bmery Grinder. hy =F 
Lundell Desk Fan Motor. 
= PORTLAND ROAD Printing Machine driven direst by 
Guillotine Paper Cutter, driven direct by 
CASTLE-ON- 
pak 
: 
| 
8744 
ag 
x 
Vid 


Gast Solder Base icr Sealing Cable Switch on Watertight Solder Base. 
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CRYSELCO LAMPS 


ARE SUPPLIED TO 


ll Bepartments of Gobernment, 


LEADING ELECTRICAL CONTRACTORS. 
CRYSELCO Efficiency 
both in Life and 
With Filaments, Current 
all Guaranteed. 


Authorities 
to be the most Lasting and 
Efficient. 


PLATINUM SUPPORTS 


ALL VOLTAGES 


LARGE STOCK. 


NO EXPENSE SPARED TO PRODUCE 
A PERFECT LAMP. 


MADE AT THE KEMPSTON WORKS, BEDFORD, BY BRITISH LABOUR. 


ILLUSTRATED CATALOGUE FREE. 


The Electric Lamp Rose Bird, 
KEMPSTON WORKS, BEDFORD. 


These Lamps are stocked a the SUN ELECTRICAL CO., Ltd., 
118-120, Charing Cross Road, London, and by all leading 
Electricians. 
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The Universal Electrical Manufacturing 


Offices and Showrooms: 


Sheepscar Grove, LEEDS. 


ALWAYS ON SHOW 
READY FOR. DELIVERY. 


MOTORS enclosed). DYNAMOS. 


Ss vo-H.P., 110 v,, 1750 revs. 1-H.P., 240 v., 1600 revs. 110 v., 100 amps., 1200 revs. 
P., 110 v., 1700 23-H.P., 240 v., 1500 _,, 110 v., 75 , 1200 ,, 
1-H.P., 110 v., 1700 __,, 4-H.P., 240 v., 1350 ,, 110 v.. 50 1400 


“ons, 247 & 248, Upper Thames Street, 
Sole Agent and Depot for KOERTING & MATHIESEN, Leutzsch. 


LAMPS 
GREAT REDUCTION 


ASK FOR LATEST PRICES. 


Also Open Arc Continuous and Alternating Current 
Lamps, Double Carbon Lamps. 


/ J. 2.” Continuous Gurrent 3 in Series 110—115 Volts, also 6 in Series 
by 220—230 Volts. 


SALES OF ARC LAMPS EXCEED 100,000. 


LARGE STOCK KEPT IN LONDON. 
XXXVIIId. 
IR A handsome and well-finished 


THE BEST HOUSE IN THE TRADE FOR ALL ELECTRICAL SUPPLIES. 


outside use, in connection LARGE AND FULLY ILLUSTRATED PRICE LISTS, FREE T0 THE TRADE ON APPLICATION. 


with Enclosed Arcs. 


LAMPS FOR OLD.” 


SAVE 25 PER CENT. BY USING 
THE RENEWABLE ELECTRIC LAMPS 


WRITE FOR FULL PARTICULARS. 


ORDERS AND ALL CORRESPONDENCE TO BE ADDRESSED TO 


‘The RENEWABLE ELECTRIC LAMP Co., Ltd., 


BRUNSWICK PLACE, CITY ROAD, LONDON, N. 


1900, 
lL 
| 
| | 
222 3 
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lectricians. 
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Tramways and Light Railways Exhibition, 


ROYAL AGRICULTURAL HALL, ISLINGTON, N. 


SEE STAND 52. 


WITTING BROS., LIMITED, 


Electric Power and Craction Engineers, 
‘*WITTING, LONDON.’’ 


aie? 49, CANNON STREET, LONDON, E.C. 


Everybody London. 
FULHAM ELECTRIC WORKS, PUTNEY BRIDGE STATION, FULHAM, LONDON, S.W. 


1802 R. 1802. 1809 SR. 


J. D. F. ANDREYVS’ PATENTS. 


THE “CLIMAX” 


ENCLOSED ARGC LAMP 


Has absolutely no Mechanism. Nothing so Simple, Steady, Reliable and Cheap. 
Single Parallel on 100 volts, 2 in series on 200 volts. a 


ei ad 


xii THE ELECTRICAL REVIEW. 29, 1900 


| 
~ 
— 
| 
{ 
: 
- 
Tele, 
i 
Telephone No. 5795, Bank. 
i 
H 
328 Kensington. 
83 
Bank. 
4 
it Telegrams: 
‘ 
{ 
. 
4 
a: 
4 


FLAULE, UlILY LUNUUN, WN. 
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PHONO-ELE Cc TRIC. 


“ITs TOUGH.” 


The BEST TROLLEY WIRE. | 

The BEST WIRE for TELEGRAPH and TELEPHONE purposes. 
40 Per Cent. Stronger than Hard-Drawn Copper. 

Elastic Limit 40 Per Cent. Greater than Hard-Drawn Copper. 
Try it where Hard-Drawn Copper Wire is continually breaking. 


BRIDGEPORT BRASS COMPANY. 
MAGUIRE & BAUCUS, Sole European —— 4&5, Warwick Court, High Holborn, Londen. » 


WESTERN ELECTRIC 


COMPANY 


SUPPLY 


VULCANISED RUBBER 
WIRES & CABLES. | 


FIBROUS LEAD-COVERED HOUSE WIRES AND CABLES. 
FLEXIBLE LEADS AND BELL WIRES. 


/ 


LARGE QUANTITIES KEPT IN STOCK FOR — 


Irmamediate Deliwery. 


PRICE LIST ON APPLICATION. 


City Office :— Works :— 


171, QUEEN VICTORIA STREET, E.C. N. WOOLWICH, E. 


MOON, LOUGHLIN &Co, 


LUNA ELECTRIC WORKS, 
HARPURHEY, MANCHESTER. 


FITTINGS. 
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Has absolutely no Mechanism. Nothing : so o Simple, Steady, Reliable and Cheap. 
Single Parallel on 100 volts, 2 in series on 200 volts. a2 
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A. WANDAM & Co., 


89, VICTORIA STREET, LONDON, 8.W. 


HIGH VOLTAGE SPECIALITIES. 


SEE OUR NEW CONCENTRIC WALL PLUG 


DICK, KERR Co. 


pine ENGINEERS AND CONTRACTORS. 


HEAD OFFICE : Selling Agents for 
110, CANNON STREET, 
LONDON, E.C. 
ENGLISH ELECTRIC 
BAANCH OFFICES: 
78, King Street, MANUFACTURING 
MANCHESTER, 
GLASGOW. PRESTON, LANes. 
94, George Street, 
EDINBURGH. 
"WORKS : The Largest and most 
KILMARNOCK, Plant tor the Manufacture 


REVERSED [STAIRWAY TYPE TOP SBAT CAR. 


ADVANTAGES: 


12 Per Cent. Increase in Carrying Capacity. 
Complete Protection of Passengers Ascending and scniaillee: 
Protection of Driver from. weather. 


CHANGE OF ADDRESS. 


In consequence of the growth of our business, which has 
rendered our old premises at 101, St. Martin’s Lane quite 
insufficient, we have Removed the whole of our Manufac- 
turing to New Premises, and all our Correspondence and 
Goods should be sent t to us to that address. 


ELLIOTT BROS., Century Works, Lewisham, Londo, SE. 


Telegrams :—‘‘ OHM, LONDOH.’’ Telephene He, 218, DEPTFORD. 
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GOOSSENS, POPE CO., 


MANUFACTURERS |] 


No Plaster used 
OF ALL KINDS OF in Caps 
ELECTRIC (POPE'S PATENT). 
~ LAMPS. Assorted Stocks 
Kept. 
LONDON: 
5, Guildhall Chambers LIVERPOOL: 
Basinghall Street. {7, South Castle Street. 


'Pelephone: Walt, 
Telegrams: 


Filament, Liverpoc] 


Telegrams. 
Darantentam, Lotidon, 


200 Volt, 5, 8, and 16 Candle-power (Full Size). 


MAKERS OF STRUMENTS. Doadl-Beat Ammeters £3 O to 150 amps, 


Dead-Beat Voltmeters £3 3 to 80 Volts. 


in. and in, Dials are Stock Sizes. 


Gravity Ammeters £1 16 to 120 amps. 
Gravity Voltmeters &2 © to 160 volts. 


Permanent Magnet Instruments. 
Ayrton & Perry (Old Type) Ditto. 
Cardew Volitmeters. 


THE CHEAPEST AND BEST FINISHED 
INSTRUMENT ON THE MARKET. 


Pocket Voltmeters. 
Base and Cover Polished and Lacquered, Slivered Dial, 
White Enamelied Porcelain Scales on Copper, Cell Testing Sets. 
Galvanometers, &c., &c. 
SEND FOR PRICE LISTS QF THE SOLE MAKERS. oven LIBERAL DISCOUNT TO THE TRADE. 
(CONTRACTORS TO HER S & MAJESTY’S GOVERNMENT). 


(20 YEARS WITH THE LATE DALSTON FIRM OF PATERSON & GOOPER), 
Queen’s Road, DALSTON, N.E. 


RAW HIDE GEARS. 


NOISELESS. 


Send for Price List. 


EQUAL IN STRENGTH TO METAL. 


No Breaking of Cogs, 
Small Vibration. 
No Noise... 


COMPLETE GEAR. FINISHED BLANK. 


GEORGE ANGUS & Co., Ltd., Newoastle-on-Tyne, 


And at LONDON, LIVERPOOL, and CARDIFF. 
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BRONZE 


TELEPHONE TELEGRAPH LINES 


PHOSPHOR BRONZE, BRASS, 


AND 


GUN METAL 
CASTINGS, 


Bronze Wire, Rods, Sheets, of high tensile strength and 
Tubes, &c.; Bearings, Bushes, conductivity, C) 
and other wearing parts of Machinery. Copper, Tin, — and th 


White Anti-Friction 


Metals of all kinds. Sonal 
AF 
A CHEAP ANTI-FRICTION METAL EQUAL TO ae. 

MAGNOLIA AND ATLAS METAL. 
The PHOSPHOR BRONZE CO., Ld.,87, Sumner LONDON, S.E. Alea 
REID 
Electrical and Telegraph Engineers and Contractors, Beoora 


Berren! 

Blackm 

Blackw 

Bolton, 

Bonnell 

Boor, G 

| Borland 


COMPLETE INSTALLATIONS OF - tse 
PNEUMATIC TUBES 

FOR TRANSMISSION OF PAPERS, &c. 12, WHARF ROAD, Browet 

Telegrams —“SUPRA. LONDON. LONDON. N. Boows 
HIGH-CLASS ANTI-CORROSIVE 

FOR CYLINDERG, HEAVY BEARINGS, AND OF ALL KINDS. - air 

CANNOT CORRODE, “GUM” OR “CLOG.” conduit 

CYLINDER OIk, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL, conor 
EFFICIENT AND ECONOMICAL .- Crean 

Prices, Samples. and all partionlars 

ny LOMBON, EG. Davy 
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And at LONDON, LIVERPOOL, MANCHESTER, LEEDS, . and CARDIFF. 
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ELECTRIC 


LAMPS. 


The ** Electra 7” Lantern, as illustrated, has jewelled side- 


lights, parabolic reflector, lamp bracket, 
Complete with high efficiency small current lamp, price, 


wire. 


retail, 70S. 9d. 


switch and flexible 


For particulars of cheaper lanterns, and Complete Cycle Lamp 
Sets, send for illustrated list of Pocket Accumulators, Electric 
Jewellery, Lanterns, Small Motors and Dynamos, Coils, &c., &c. 


LIBERAL 


ARCHIBALD 


TRADE DISCOUNTS. 


J. WRIGHT, 


ISLINGTON ELECTRICAL WORKS, 
318, Upper Street, London, N. 


G8.69.70& 71 
CHISWELL S™LONDONEC 


INDEX TO ADVERTISERS. 
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British Schuckert Electric Co. . Faraday & Sons .. a9 | McClure & Whitfield .. .. 18 | .. 
British Thomson-Houston Co. Sup. 8 Ferranti, 8. Z. de, Ltd. .. 25 | MoeGeoch, W., & Co., Litd. 36 | ‘Sun Fan Co. Ltd. xe 
British Westinghouse Blactrio Fowler, John, & Co., Ltd. 18 Meldrum’ Bros, As 
and Manufacturing Co. , Li Mi, & oe 8 W. Sup. 5 
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Thenames of Advertisers whose announcements are ordered for a series, are entered under any one Heading in this Index free of Charge, 
but if repeaged under other headings, Gal. per week is charged for each additional entry. 


Alternaters. 


Rrush Electrical Engineering Co. 
Johnson & Phillips. 


Ashestes. 
Cresswell’s Asbestos Co. 
United Asbestos Co. 


Auctioneers & Valuers 
(Mechanical, 
Wheatley Kirk, Price & Co. 


Batteries (Primary). 
Edison & Swan U.E.L. Co. 
General Electric Co. 
India-Rubber Co. 

legra, anufacturing Co. 
Veritys, Ltd. 

Batteries (Storage). 

Ashmore, Benson, Pease & Co, 


J. W. Barnard. 
age Electrical Storage Syndicate. 
D. P. Battery Co. 

Drake rom 

Edison & Swan U.E.L. Co. 

-Electrical Power Storage Co. 

Hart Accumulator Co. 

Marquand Accumulator Co. 

Niblett, Sutherland & Marcusop. 

A. J. Wright. 


Battery Jars & Porous Cells. 
Doulton & Co. 
J. Stiff & Sons 
Price, Bons & Co. 


Bells. 
Edison & Swan U.E.L. Co, 
General Electric Co. 


Dynamos— Continued. 


Alfred Sykes. 

J Turner & So 

Universal Eloctrio Manufacturing Co. 
Veritys, Ltd. 

Walker & Hodgetts. 

White, Jacoby & Co. 


Dynamo Brushes. 


R. W. Blackwell & Co. 
Edison & Swan U.E L. Co. 
General Electric Co. 
Johnson, Clapham & Morris. 
W. Patterson. 

Potter & Co. 

Veritys, Ltd. 


Eboniie. 
Harburg India-Rubber Comb Co. 


Electro-Magnets. 
Edison & Swan U.E.L. Co. 


Emery Wheels. 
Dick & Honeywood 


Engineers and Contractors 
(Electrical). 


Belliss & Morcom, Ltd. 

R. W. Blackwell & Co. 

British Thomson-Houston Co. 

British Schuckert Electric Co. 
Westinghouse Electric Co. 

Brush Electrical Engineering Co. 

Canning & Co. 

Callender’s Cable & Construction Co. 

Crompton & Co. 

Drake & Gorham. 

Electric Constraction Co. 

The Electrical Co. 

Ferranti, Ltd. 

Foxcroft & Duncan. 

India-Rubber & Telegraph Works Co. 


Gears. Manutacturing Electricians— 
Angus, G., & Co. Continued. 
Broadbent, Evill & Co, 5 8S. H. Heywood. 
Buffoline Patent Noiseless Gear Co, International Electric Co. 
W. F. Dixon. Johnson & at 
8. Schrieber. cGeoch, W., & Co., Ltd. 
Newall En: neering Co. 
Generators. lectric Co, 
ollan 
Edison & Swan U.E.L. Co. Ernest Scott & Mountain. 
Glass. Marble Stabs. 
Edison & Swan U-E.L. Co, 
ene ectrie Co, latallic lacking. 
Prism Globe Syndicate. : 
Green & Boulding. 
Hoists. Meters. 
Abbott & Co, Bastian Meters 
Braulik, G. British Thomson-Houston Co. 
India-Rubber. Chamberlain & Hookham, Ltd. 
Edison & Swan U.E L, Co. 
India-Rubber, G. P. & Tel. Works Co. The Electrical Co. 
General Electric Co. 
Injectors. Johnson & Phillips 
Green & Boulding, 
Institutions. : R. & 8. Baxter. 
Elec. Eng. Inst. Corres. Instruction. Edison & Swan U.E.L. Co. 
Sanders, Wake & Co. 
Instruments (Measuring). Tully & Straker, 
Aktien-Gesellschaft Strube. F. Wiggins & Gons. 
British Schuckert Electric Co. Motors. 
Co. British Thomson-Houston Co. 
x Brush Electrical E eering Co. 


Gordon Clark. 

Edison & Swan U.E.L, Co. 
The Electrical Co, 

Elliott Bros. 

Kvershed & Vignoles, Ltd. 
Foxcroft & Duncan. 
Johnson & Phillips, 
Nalder Bros. & Co 


Edison & Swan U.E.L. Co. 
Electromotors Ltd. 

The Electrical Co. 

J. H. Holmes & Co, 

Johnson & 
Langdon-Davies Motor Co. 

Lister Electric Light and Power 

Manufacturing Co. 


International Electric Co. "Thompson, D. Bruce Peebles & Co. 
. Johnson & Phillips. James White. Phoenix Dynamo Manufacturing Co. 
‘ Belting. & Co. Ernest Scott & Mountain, Ltd. 
Webb & Son. Rosling & Appleby. Insulators, &c. hes. 
Ernest Scott & Mountain. R. W. Blackwell & Co 
Boiler Covering. Telegraph Manufacturing Co. Doalion Co. Oil Cans and Filters. 
Lonsdales. Western Tlestrio Co. dison & Swan U.E.L, Co. Brown & Co. 
Georuder Adt. = & So 
Witting Bros. Johnson & Phillips. ae 
Boiler Valves. Engine Fittings. Maguire Raut. C. Wells & Co. 
R. W. Blackwe! ice, Sons & 
Hopkinson & Co. W. H. Bailey & Co. Stitt & Sons. Patent Agent. 
Boil Korting Bros. Co J. G. Lorrain, 
ouers. eritys, 
B, R. Rowland & Co. Engines for Electric Light. I Dover, Ltd. Plating 
Lindsay Burnet & Co, Allen, W. H., Son & Co. asurance. Platinum. 
Atley & Maclellan. National Boiler & Genl. Ins, Co 
Derby -& Co. 
- Books. Beliiss & Morcom, Ltd. Edison & Swan U.E.L. Co. 
Rentell & Co. R. W. Blackwell & Co. Iron and Steel. 
Brush Electrica) Engineering Co, & 06. 
Cabinet Work, &c. Simplex Steel Conduit Co. R. W. Blackwell & 
Brown & Co. Turner Bros. Johnson & Phillips (Wood and Iron). 
3s) National Gas Engine. Ladders. Porcelain Appliances. 
Ww. Midc‘emiss. Sims & Jefferies. Heathman & Co, Ballers, Ltd. 
Ernest Scott & Mountain, Ltd. —, Smith. EL. Co. 
Carbons. Schmidt Stationary Engine Co., Ltd. Lamps (Arc). pp sepa Go. 
R. W. Blackwell & Co. Willans & Robinson. 5. Oo. J. Stiff & Sons. 
Brush Electrica) Engineering Co. F. Borland ihe Veritys, Ltd. 
Edison & Swan U.E.L. Co. Engines (Pumping). 
ig ng, G. Braulik. 
Belliss & Morcom, Ltd. British Schuckert Electric Co. Railway Signals. 
R. W. Blackwe ritish Thoinson-Houston Farm 
Johnson & Phillips. Drysdal ie Brockie-Pell Are Ltd. Saxby-& 
Verity, Ltd. Ernest Scott & Mountain, Ltd. Brush Electrical a Co. Rheostats 
rthington ping Engine Co. rompton 4 
e Ww ec yn 
G. Wailes & Co. — Kdison & Swan U.E L. Co. Sturtevant Engineering 
G. Boor & Co. & Mountain, Ltd. Genural Mlastis Lc, ; Safes. 
ohnson ips. 
Circuit Breakers (Automatic). Johnson Phill Skidmore & 
Ward Leonard Electric Co, bre. D. Bruce Peebles & Co. - 
R, W. Blackwell & Co. Stewart Electrical Synd. (Euclosed) Davis & Timmins. 
Clutches Edison & Swan, U.E L, Co Veritys, Ltd Edi on & Swan U.E.L. Co. 
Cowlishaw, Valkere & Co. Mees Wilhelm & Co. General Electric Co. 
Fire Insurance. . Ross Courtney & Co. 
Condensing Apparatus. Lamps (Incandescence). Veritys, Lid. 
Korting Bros, ' Fittings (Electric Light). British Thomson-Houston Co, Brit'sh Schuckert Electric Co. 
Co. — Electrical Engineering Co. Johnson & Phillips. 
ison wan U.E.L. Co. i Co.- 
Crucibles, Plumbago. The Co. Edi:on & Swan U.E.L. Co. 
Doulton & Co. Evered & Co. Faller & R. Jenkins. 
Dynamos. Co Angenault, Veritys, Ltd. 
ener ectric Co, eneral Electric 
ectri ackeys’ Electric Lamp Co. aS 
Brush cal Engineering Co. A. 2 Hiram 8, Masi Corporation. G. Wailes & Co, 
eGeoc mproved Electric Glow Lamp 
Oe. Loughlin Co. Lamp Co., Ltd. w-B. Hat Traps. 
beam Lam 
Edison #6 & Swan U.E.L. Co. H. M. & Co, Veritye, Wood, Fell & Co, 
The Electrical Co. pracy Electrical Company. Zurich Incandescence Lamp Co. Stoneware 
-| Tucker & Co, Lamp Reflectors. Dou'ton &Co. 
General Electric Co. ere a Edison & Swan U,E.L, Co, J. Stiff & Sons. 
Greenwood & Batley, Switchboards 
Haigh & Co. ubricants. le 
Hall & Co, Forgings. R. W. Blackwell & Co. 

Wilson Hartnell. R, Jenkins Engelbert & Co. British Schuckert Electric Co. 
Stern Bros, British Thomson-Houston Co. 
PAD. W. H. Willcox & Co. ‘cal 

: E, Green & Sen, Ltd. Manufacturing Electricians. 
McClure & Whi . Edison nh Swan U.E.L. Co. 
| Newton Elecl. Works, Sonmids Stationary Engine Co. Berend & Co. Fororoft Duncen. 
Bruce Peebles & Brush Riectrical ene. ectric Co, 
Apparatus. Edison & Swan Johnson & Phill - 
heenix Dynamo Mannufacti Co, Horsfall Destructor ‘he Electri eoch, W., » Ltd. 
intention Meldrum Bros. Faller-Wenstrom E.M, Co. Veritys, Ltd. 
(Continued on page 17). 
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Davy Elecl. Construction Co... 38 Telegraph Works Co., Ltd... 40 Rickard, =: 6a” we | Zurich Incandescence Lamp Co. 
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CLASSIFIED INDEX OF ADVERTISEMENTS .—( Continued from Page 16). 
Switches. Transformers. Ventilating. tire (Uncovered). 
Brush Electrical Engin Co. Belliss & Morcom, Ltd. Back anson. 
MeGeoch, W., & Cor Ltd. Oo. Blackman Ventilating Co. Co. 
vant Engin ectric ii 
Waltham Engineering Co. Johnson & Phillips. Vulcanite. iwaeee 
Veritys, Ltd. Harburg I. R. Comb Co. Edison & Swan U.E.L. Co. 
Turbines. Watches. 
General El Electric Co, Ea a Wire (Covered). F. Smith & Co. 
Telephone Works, Ltd. A. Steiger. British Insulated Wire Co. Wire tet lachinery. 
Veritys, Ltd, Turners Connolly Bros. Thos. 
Western Electric Co. = Edison & Swan U.E.L. Co. Jhonson & Phi 
enburgh. 
Tools, &c. Typewriters. General Electric Co. rig Systems. 
H. Milnes. Hammond Typewriter Co. W. T. Glover & Co, Conduit ana Tasuletion’ Wiring Co. 
Selig, Sonnenthal & Co. The Yost inter Co. W. T. Henley’s Telegraph Works Co. Mavor & Coulson. 
Type Simplex Steel Conduit Co. 
Tramway Supplies. Vacuum Tubes. London Blestric Wire Co. Wood Casings, &c. 
. Blackwell & Co. ire ucus. Beecroft & Wightm 
Thomson-Houston BU Helens Gable Co. General Ee an UE. Co, 
trical Engin shes. elens le 
Dick Kere, & Co. Varni: Telegraph Manufacturing Co. JI.F.&G Harris. 
The Electrical Co. Edison & Swan U.E.L. Co, | G. B. Unsworth & Sons. Veritys, Ltd. 
Elec. Rly. and Tram Carriage Works. | Fred Crane Chemical Co. | Veritys, Ltd. Viger Bros. 


Miscellaneous Advertisements relating to Situations, Articles for Sale and Wanted, §c., Sc., appear on Sup. 16. 


TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 


DISCS up to Finished, ; 
60 inches diam. or in the Rough. 
SLABS & BARS 
a speciality. th 
Suitable Sections 
Accuracy Stamping for Magnets, 
y Cold Sawn to 
Results Guaranteed. lengths. 
ROLLED AND FORGED SHAFTING, EYEBOLTS, MIGA, COMMUTATOR SEGMENTS, &s. oreo 


ROBERT JENKINS, 


LAZARE WEILLER 


? Manufacturers of Copper and Bronze for all Purposes, 
FORGES, FOUNDRY, ROLLING & WIRE-DRAWING MILLS AT HAVRE, FRANCE 


COPPER output: 100 


Contractors to most of the European and Colonial Governments and Railway Companies, and to the 
Principal English and Continental Cable and Insulated Wire Manufacturers. 


SPEGIALITY:—TROLLEY WIRE AND RAIL BONDS. 


ELECTRICAL AND MECHANICAL PROPERTIES TO ALL SPECIFICATIONS. 


IMPORTANT.—The regular daily Mail 
Service between France and England 
ensures prompt deliveries. 


Sole Agency and Depét for United Kingdom and Colonies: 


FERNAND BSE 


8, EAST INDIA AVENUE, LONDON, E.C. 
Telephone No. 1600, Avenue. Telegrams Esriz, Lonpow.” ner 
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WORTHINGTON DIIMDING ENRINE 
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Brash Riectrical Engineering Co. General Electric Co. 


{ Bruce Peebles & Co, Fi & Draught Apparatus ; Johnson & oes 
C, Oppermann. urnaces aug Ppa. Edison & Swan U.E.L, Co. ohnso’ 
Dyn uring fi Co. The Electrical Co. McGeoch, W., & Co., Ltd. 
Ernest Boott & Mountain. | Faller-Wenstrom E.M, Co. Veritys, Li Lia.” 
(Continued on page 17). 
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ON APPLICATION TO 


- R. HEAP, Sole Importer, 47, Victoria Street, LONDON, 8.W. 


F NEW FOUR-POLE” TYPE DYNAMOS AND MOTORS. 


“C. & C." FOUR-POLE MOTOR, CLOSED TYPE. “C. & C.” FOUR-POLE MOTOR, OPEN TYPE. 8056 


| HIGH EFFICIENCY 
LOWRIE-HALL 


INTRODUCED IM 1886 


ALTERNATORS, 


Dynamos, Motors, Switchboards, 
COMPLETE ELECTRICITY WORKS EQUIPMENT: 


JOHN FOWLER & CO. ceens), Lo, nonsier, LEEDS. 


WORKS USING OUR APPARATUS:—Leeds, Eastbourne, West Brompten, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
- Avila, Coventry, Blackpool, Newport, Toro, Buenayista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate. 
IN “PROGRESS :—Newport. Leeds Electric Tramways, Beckenham, Bury St. Edmunds, Bangor. Sheffield, &c. ons 


240-H.P. 
500 VOLTS. as ire eld 


STOCK PORT. 


MERSEY DYNAMOS & MOTORS 


DYNAMOS 


| For Arc and Incandescent Lighting, Transmission - Power, Hlectro 
plating and Depos » Electrolysi 


MOTORS 
For Driving Cranes, Hoists, Pumps, Tools, and all Classes of 
Machinery. 


-/CENTRAL STATION AND SHIP LIGHTING COMBINED PLANTS. 


Prices and Full Particulars on application. 


London é. 150, Leadenhall Street, 
Telegrams: “ McClure Telephone No. 180 Nat. 


RICKARD. 
ASHBOURNE ROAD MILLS, ID RBY. 


CABLES, 
WIRES, 
CORDS. 


RUBBER 


SILK AND corron COVERED WIRES, 
LINE WIRES. FUSE WIRES. SEND FOR NEW LIST AND DISCOUNTS. 


BELL WIRES. .. GUTTA. PERCHA WIRES. 


Teleg 


M. 


| 
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| 8, EAST INDIA AVENUE, LONDON, E.C. 
Telephone No. 1600, Avenue. Telegrams :—“ Hern, Lonpor.” 
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“WORTHINGTON PUMPING ENGINE co, 


153, QUEEN VICTORIA STREET, LONDON, E.C. cotes used, ai, aac & Lister's 


Telegrams : “Pumping, London.” “Telephone No. 614 (Bank). 
MADE TO WORK IN MADE WITHOUT FAN, 
CONNECTION AIR CURRENT 
WITH ALL TYPES OF © BEING OBTAINED 
SURFACE SOLELY BY 
CONDENSERS. 


NATURAL DRAUGHT 


Vacuum Guaranteed 


Ground space occupied 


one-quarter of a without 
square foot per I.H.P. any natural supply 
dealt with, of 
or can be placed on roof. condensing water. 
The Quotations 
Most Economical and particulars given 
and _ on application. 
Efficient Write for 
Self-cooling Condensers. Catalogues, &c. 


Worthington Forced Braught Cooling Tower in connection with a Worthington Independent Jet Condenser. 


AND MANUFACTURING LTD. 


MANUFACTURERS: OF 


TELEPHONES, - TELEGRAPH INSTRUMENTS, 
BELLS, INDICATORS, &c., &c., &c. 


Contractors to 


THE WAR,OFFICE. H.M. POSTMASTER GENERAL. 
_ THE ADMIRALTY. THE CROWN AGENTS FOR THE COLONIES. 
THE INDIA OFFICE. 
THE RAILWAY COMPANIES OF THE UNITED KINGDOM. 
THE BRITISH AND FOREIGN TELEPHONE COMPANIES, &c., &c. 


Head Offices: 186—188, SHAFTESBURY AVENUE, LONDON. 


Telegraphic Address : INDUCTION, LONDON. Telephone No. 5041 Gerrard. 
Works: COVENTRY, ENGLAND. 


— 
an 
i 
we 
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LINE WIRES. FUSE WIRES. SEND FUR NEW Lidl AND 
_ BELL WIRES. .. GUTTA. PERCHA WIRES. | 
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FARADAY & SON'S 
ELECTRIC LIGHT FITTINGS 


Note:—No augmentation of price is made, 
in spite of the recent rise in metals. 


@ & 3 BERNERS ST. LONDON W. 


ELECTRICAL INTERLOCKING. 


The Board of Trade hs and the the “Lock” and “ Block 
SAXBY & FARMER, Ltd., Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, N. aes i 
Manufacturers of Rolway Signals, Cabine, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


UNIVERSAL ENGINES 


(RAWORTH’S PATENT) 


Direct-Coupled to 


INDUCTOR 
ALTERNATORS! 


(MORDEY’S PATENT) 


Extremely simple 
Construction. 


High Efficiency. 


No o Moving Coils 
Whatever. 


Unequalled 
Self-regulation. 


Perfect Parallel Working. 


Undivided 
Manufacturers’ 
Responsibility. 


MANUFACTURED BY 


BRUSH ELECTRICAL ENGINEERING 00, 


Ltd. 
49, QUEEN VICTORIA STREET, LONDON, E.C. : 


IMPORTANT IMPROVEMENTS IN GUN METAL 
SCREW DOWN VALVES. i 


PATENT 


J. HOPEINSON  & CoO.. 
BRITANNIA WORKS HUDDERSFIELD. 
LONDON OFFICE AND DEPEY: 165, QUEEN VICTORIA STREE?, E.C. 


 §END FOR CATALOGUE. 
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POWER STORAGE 


Co., | Ltd. 


Ber Majesty 
The Queen. 


By Special 
Appointment 


THE 


MOST SUCCESSFUL STORAGE BATTERY 


IN THE 


Ww O R XL. 


ELECTRICAL. POWER ‘STORAG 


MANUFACTURED ONLY AT THESE WORKS, 


WHICH HAVE BEEN 


DOUBLED DURING THE LAST TWO YEARS, 


TO MEET THE 


ENORMOUSLY INCREASED DEMAND. 


ontees:-4, GREAT WINCHESTER ST., LONDON, E.C. 
Works :—NMIILLWALL, LONDON, E. 
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EVERY CONTRACTOR SHOULD USE:— 


Telephone : 
46, WOOLWICH. 


Telegrams : 
“GABLES, OLD CHARLTON.” 


HIGHEST DISCOUNT TO THE TRADE. PRICE LIST AND SAMPLES ON APPLICATION. 


GRADE. 


AS APPROVED BY. 


THE INSTITUTION OF ELECTRICAL ENGINEERS AND 
H.M. GOVERNMENT DEPARTMENTS, 


AND USED BY 
H.M. GOVERNMENT, SHIPBUILDERS AND CONTRACTORS 
ALL OVER THE WORLD. 


ee 4 


JOHNSON & PHILLIPS ELECTRIC GABLE WORKS, | 


Head Office & Factory: OLD CHARLTON, KENT. 
ALSO AT MANCHESTER AND GLASGOW. 


Tele 
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250 I1.H.P. Tandem Compound High fice’ Engine, Driving 
Alternating Current Generator. 


SPEED ENGINES 


FOR DRIVING DYNAMO8 FOR 


ELECTRIC LIGHTING AND POWER 


ECONOMICAL, DURABLE, and ite 


WITH 


FREEDOM FROM VIBRATION, PERFECT GOVERNING AND AUTOMATIC LUBRICATION. 


These are made 2-Crank or 3-Crank, Simple, Compound, or Triple Expansion. 
Standard Sizes to 750 H.P. 


ALLEY 


Sentinel Engine Works, 
POLMADIE, GLASGOW. 


Telegrams: “ ALLEY,. @LAsaow.” 
Telephone Nos. 673, and 4446. 


4 
“ 
. 
= 
| 
sity 
- 5 
4 
q 
i 
q 
aXe 


(Jame 29, 1900. 


ac 

. 

” 

zo 

Boe 

| = zo 

= oUF 

a 

| 2 =: 


| 
é 
| 
f 
q 
ORS 
— 
} 
i 
} 
| 
oF 
4 
4 
{ 
Age 
i: 


June 29, 1900.) 


‘THE ELECTRICAL REVIEW. 


H.T. SINGLE 
ULTI-PHASE 
ITCH GEAR. 


Ss. Z. DE 


FERRANTI, L™: 


HOLLINWOOD, LANCASHIRE, 


HAVE INSTALLED OVER 


650 


. MAIN H.T. GENERATOR AND CIRCUIT SWITCHES, AGGREGATING A CARRYING 


AND BREAKING CAPACITY AT FROM 2000 TO 6000 VOLTS, ‘OF OVER 


325,000 KWs. 
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Part of the Company’s Works at BAKEWELL. 


Purchasers should see that they get the 
D.P. Cells installed, as used at Chatsworth, Lt 


Many of the above cells have been in use 


D, P : Wynyard Park, Bank of England, &c.,and should 
L p not be put off with any of the newer batteriés 
— =§=6which have not stood the test oftime. . 
IMPROVEMENTS HAVE BEEN CONSTANTLY. INTRO- 
af DUCED AS THE RESULT OF LONG EXPERIENCE, AND ITiS ae 
CONFIDENTLY BELIEVED THAT THE NOW 
D, i ISSUED ARE THE BEST IN THE MARKET. © = P, 


for seven years without repairs, and have then 
| 


iP i required positives alone, representing a main- 
| p tenance cost of 44 per cent. per annum. 
HEAD OFFICES (to which all communications should. be sént) : 
| 66, VICTORIA ST., WESTMINSTER,'LONDON, S.W. | 
a Telegrams :—‘‘ AccumuLator,” Lonpon.” Telephone :—71, Westminster. | 


Works :—Lumford Mills, Bakewell, Derbyshire, and Victoria Works, Chariton, Kent. _ 
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the United Kingdom, 


PATENT 


ENCLOSED ARC LAMP 


The Pioneer of Enclosed Arcs in America and England. 


_THE 


JAN Dus PATENTED TRIMMING DEVICE & ENCLOSURE 
; SIMPLE DIRECT-COUPLED IRON-CLAD MECHANISM. 
| MAXIMUM NUMBER OF BURNING HOURS. : 


,JANDUS ARC LAMPS AT WATERLOO BRIDGE, LONDON. 


Sole Agents for the JANDUS ARC LAMP AND ELECTRIC CO., Ltd.: 


DRAKE GORHAM 


66, VICTORIA STREET, WESTMINSTER, 3.W. 


Telegrams :—‘‘ AccumuLaToR, Lonpon,” Telephone :—71, Westminster. 


Offices: 100, King Street, MANCHESTER; Baltic Chambers, 50, ‘Wellington Btrest, 
GLASGOW; and Westminster Chambers, East Parade, LEEDS. 
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MONOBLOC 


— Known on the Continent as the “‘NEW JULIEN.” 


ACCUMULATOR 


(FULLY COVERED BY PATENTS.) 


Positive Block. Negative 


FOR 


TRAMCARS, MOTORCARS, 


LAUNCHES AND TRAIN LIGHTING. 

Has satisfactorily stood 18 months Tramcar usage, 
50 Cars each running 16,000 miles : 
Without renewals, 

Without buckling. 
AS used on Ghent, Dunkirk, and Ostend 

Tramways. 


The MONOBLOC is a perfect mechanical design, 
having no plates to buckle. 


The Reason for the { Maximum surface, 
Success of Minimum weight, 
the MONOBLOC Is Plante formation. 


The positive block is built up with horizontal § 
Sheets having holes punched for reception of § 
the negative rods arranged vertically, thus :— § 


DRAKE 


SOLE AGENTS FOR THE 


MONOBLOC ACCUMULATOR SYNDICATE, Ltd. 


Telegrams :—‘‘ AccumuLatoR, Lonpon.” Telephone :—71, Westminster. 


Branches at: 100, King Street, MANCHESTER; Baltic Chambers, 50, Wellington Street, 
GLASGOW. and Westminster Chambers. East Parade, LEEDS. we 
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66, Victoria Street, Westminster, LONDON, 
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PRICES CONSIDERABLY REDUCED, PRICES CONSIDERABLY REDUCED. 
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BULLERS LIMITED. 


MANUFACTURERS OF 


PORCELAIN INSULATORS 


OF ALI. EINDS. 


OONTRAOCTORS 


M.H. POST OFFICE, INDIA, CROWN AGENTS 
and AGENTS-GENERAL for the Colonies, 
RAILWAYS and TELEPHONE COMPANIES. 


MANUFACTURERS OF 


PORCELAIN for Electric Light 
Fittings, SWITCHES, CUT- 
OUTS, CEILING ROSES, WALL 
PLUGS, D.P. CUT-OUTS, 
PULLEYS, TUBES, INSULA- 
TORS for Underground Mains, 
PORCELAIN SLABS for Main 


ALL THESE GOODS MADE IN PURE 


VITREOUS PORCELAIN, : 


GIVING THE HIGHEST INSULATION—INDIS FOR DAMP PLACES. 


London Offce: 8, Laurence Pountney Hill, E.C. BANLEY and TIFTON 


_ Telephone No. 575 Bank. 


MOU NTAIN, 


Electrical and General Engineers, NEWCASTLE-ON-TYNE. D., 


London Office: 20, NEW BRIDGE STREET, BLACKFRIARS, E.C. 


Electric 
Transmission of Electric 
Power Lighting 
Machinery of 
of all descriptions. all desoriptions. 


STEAM DYNAMOS 


750 H.P. for Hill of Howth Electric Railway, Dublin. 
400 »s » Darlington Corporation. 
4s0 9 » Birkenhead Corporation. 
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Branches at: 100, King Street, MANCHESTER; Baltic Cistatiens: 60, Wellington Street, 
GLASGOW. and Westminster Chambers. East Parade, LEEDS. 


| 
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PRICES REDUCED. PRICES CONSIDERABLY REDUCED. 
BUSS-SOMBART’S 

sr 


PORTABLE AND STATIONARY TYPES 


Over 5,000 in use. 


UNEQUALLED FOR PERMANENT ACCURACY 
AND WORKMANSHIP. 


Used and constantly ordered by the principal 
Dynamo Makers allover the World. 


Sole Makers: 


AKTIEN-GESELLSCHAFT STRUBE, Magdeburg. 


Telegraphic Address SOLAR, PIRMIS GHA.” 


ELECTRICITY METERS 


The Best in the Market. 
_ Approved by the Board of Trade. 
Patents Upheld in Court of Queen’s Bench. 


MANUFACTURERS AND OTHERS INFRINGING THE COMPANY'S PATENTS WILL BE PROCEEDED AGAIHST. “Sag 


Meson. VENNER & CO., on ue 


GOLD MEDAL, BRADFORD, 1899. Tie Sun FAN Coy., Lt 


HIGHEST BFFICIENCY, 
STRENGTH, 
LIGHTNESS. 4a, Thornton Rd., 
BRADFOR 

VENTILATING ORD. 

MOTOR nid And Branches. 
and WIRES. ENGINEERS 

COMPACT, 

SAFE, 
RELIABLE. 


AND SPECIALISTS 


IN THE APPLICATION OF FANS FOR ALL PURPOSES 
Particulars, Terms and Advice on applentien.._. 


El 


TRIPLEX PUMPS 
; In great variety for Moter Driving. a 
Lange Stock always on hand ready for immediate delivery, 


THE “VICTOR” TURBINE, Horizontal & Speciality. 


One Installation of 75,000 H.P. now in course of ceastruction. 


FREDERIC NELL, 97, Queen Victoria St., Lowdeus. 


T FOR THE Plating Department : Estimates 
N C K A N G ELectricaL DOVER LIMITED, Free on RECEIPT 
TRADES. NORTHAMPTON. OF SampLE 
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OF Fiowcth Electric Railway, Dublin. 
4200 99 Darlington Corporation. 
480 99 » Birkenhead Corporation. 
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MATT “ZAPON, 


FOR PRODUCING GROUND GLASS APPEARANCE ON INCANDESCENT LAMPS. 
EFFECTIVE. LASTING. Send for Samples & Particulars 


SIMPLE. 
MANUFACTURED BY 
22 & 23, NEWHALL HILL, 


THE FREDERICK CRANE CHEMICAL CO,, 2? 


Telephone 2879. Manufacturers of the We'l-known Cold Lacquers, “‘Zapon”” Enamel, Brassoline, Enameloid, Gold Dye, &e. 
Edinburgh Agents :—ANDERSON & GIBB, 19 & 21, Blackirlars Street. 


Glasgow Agents :—THE METALLIC ART CO., 63, Waterloo Street. 


EIGH EFFICIENCY 


TURBINES 


S. rae OW ES, MECHANICAL ENGINEER, 


64, MARK LANE, LONDON, E.C. 


Branches at Manchester, Liverpool, Paris, Brussels, and New York. 


ROBERT W. BLACKWELL & COMPANY, Ltp. 


ENGINEERS AND OONTRAOCTORS FOB) 


ELECTRIC TRAMWAY CONSTRUCTION & EQUIPMENT, 
Trolleys, Poles, Insulators, Wires and Cables, Feeders, Rail Bonds, Motor-Trucks, 
Engines, Line Material and Supplies of every description. 


59, CITY ROAD, LONDON, E.C. ite 


RAMSDEN. CAMM & CO. Lrp., 


Codes ‘A.B.C.,’ ** Liebers,” ” &e. 
BRIGHOUSH. YoRESHIREA 


Garon, Steel and Copper Wire Drawers, i 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Gontracters te H.M. Pestmaster-General, the Indien and Colonial Gevernments and Leading Railway Companies. 
SPECIALITIES :—FINE SIZES of H.C. COPPER, GERMAN SILYER, &c., WIRES. 1a 


1165 


SWEDISH IRON SHEETS, BARS, STRIPS 
AND S8TAMPINGS. 


TURNER BROS 


8 Bars. 
WILD STEEL CASTINGS FOR MAGNETS. STEEL FOR 


In 
the Telographio Address: “ Loxpox.” Disos over 6 feet diameter 


For “FRAM LUBRICANT ” (to) | For 
Electric Motor owt. “PRAM” 40 owt. OIL = 15 owt. TALLOW. Tram-ar 
Bearings, Axles, 
ciascow) LONDON as. 


TELEGRAMS “CENTUMVIR” 


TELEPHONE-NO 2388 AVENUE 


Contractors to H.M. Government and many Corporations, Railways,"&c_ 
TeephoreNo— MARBLE SLABS cow 


FOR SWITCHBOARDS, &C., 


MARBLE SPECIALLY SELECTED 
For ELECTRICAL PURPOSES, 


M. & R. MOORE, 
64, PENTONVILLE ROAD, LONDON, H. 


WATERPROOF AND BUSTPROOF. 
47, KING STREET MILE-END, GLASOW 


SELL’S COMMERCIAL WITELLIGENCE 


COMMZEROIAL INTELLIGENOE. 
N.B.—4 Free Specimen Oopy will be sent on receipt of a Post Card. 


== FOR PARTICULARS. Tue 
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FOR THE Plating Department : Estimates 
| NICKEL PLATING covet | 
TRADES. NORTHAMPTON. OF SamPLE SETS. | 
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NOISELESS GEAR Co., 


LEVENSHULME, near MANCHESTER. 


spUR, BEVEL, SINGLE or DouBLeE PEA & GO. 


MACHINE-CUT TEETH, {For Textile and) Printing (Late of 72, New Bond Street), — 
17, GRAFTON STREET, 


Pumps, &c. 
BOND STREET, LONDON. 


They have been tested 
to be more than twice 
the strength of 


by Electric hight Fittings of 
Dara, The Highest Class to suit 
All Styles of Decoration. 


Lit 
FINEST DESIGNS AND BEST WORK. CATALOGUES. 


> BAILEY’S STI 
PATENT PRESSURE RECORDER 
Handsome in Finish I] 
Prompt Delivery For 
= Modifieations of this 
WATERLOO SAW MILLS serding speeds of ae 
Bugines, 
73 to 85, McAlpine Street, GLASGOW, for resording the water 


level of Reservoirs, 
_ Telegrams: Boxes, Telephone Nos. 3,856 and 5,560. 


CABINET AND WOODWORK FOR ELEGTENGIARS Pris, with Gouge to, 180, $00 or 


16, FENCHURCH STREET. LONDON, E.c, 


Dynames and Motors 


IN SMALL SIZES. 


Hand and Foot 
BEST MATERIAL and FINEST FINISH. 4 
receipt of Drawings or Samples. 
Speci 
Eng 


The PRISM GLOBE COMPANY, | THE ERYPTO WORKS 00., Ltt, 


LIMITED. 
57 & 58, Chancery Lane, London, W.C. 29, CLERKENWELL ROAD, LONDON, E. co 


Delograms:—" COMMUTATOR, LONDON.” 


These globes are formed with the Prisms inside by an ingenious 


process, the outsides being perfectly smooth, which gives them 
the beauty and brilliant appearance of cut-glass, and increases 
both the efficiency and beauty of electric lighting. WHITE, JACOBY g 0., Li, 
p Place, LONDON, N,W. 
Telegrams:—" Saturation, Loxpon.” 
SPECIALLY 
SUITABLE 


FOR 


SPECIALLY 
SUITABLE 
FOR 


Enclosed 


MOTORS. 
Unsurpassed for Street Lighting, Saloone, 
Cabins and Deck Lighting, Theatres, Concert and 


Music Halle, Hotels, Restaurante. PRICES‘ AWD PARTICULARS 
Correspondence Solicited OW APPLICATION. 


Cafés, Halls, and Large Corridors, Railway Stations, 
Raliway Carriages and Walting Rooms, Public Bars, Baths, Shops, 
General Office and Domestio Lighting, Clubs, Smoking Rooms, &c. 
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47, KING STREET MILE-END, GLASGOW 


WATERPROOF ANB BUSTPRBOF. 


FOR PARTICULARS. Tut TRADE 
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26 DAVY ENCLOSED 
ARC LAMPS.” 


The Only Perfectly Enclosed Aro Lamp. 
No Sealing or Outer Globe Required. 
Aro is Hermetically Sealed. 

No Gases can Escape into Room, 

Has Only One Controlling device. 


HORSELL ROAD WORKS, 
Ronald’s Road, Highbury, LONDON, N. 
Telegrams: “ Arcazon, London.” 
Telephone No. 256 Dalston. 

Sole Agents for Great Britain and Ireland 


varawr, Messrs. VENNER & CO., Street, 


STONEWARE CONDUITS 


INSULATORS 
For ELECTRIG LIGHT MAINS 


SUPPLIED RECANYLY FOR 


GLASGOW, PRESTON, 
DUNDEE, NORWICH, 


WESTMINSTER, 
ST. PANORAS, 
RICHMOND, &e. STOOKS OF POROUS 
OELLS, BATTERY JARS, 


TELEQRAPH AND TELEPHONE 
INSULATORS. 


VITRIFIED LRADING-IN TUBES, 


NATIONAL BOILER 


AND 
GENERAL INSURANCE CO., Ltd., 
22, ST. ANN’S SQUARE, MANCHESTER. 


INSURANCE and INSPECTION 


DYNAMOS, MOTORS, 
Hydraulic Lifts, Steam, Gas or Oil Engines and Boilers of all Classes. 
"Consulting Engineering in reference to Power Plant. 
Specifications and Drawings prepared for New Bollers, 
Engines, and for the arrangement of Bollers & Engines. 


PROSPECTUSES ON APPLICATION. 


APPLICATION FOR AGENCIES INVITED. 


TELEPHONE WORKS, LIMITE D 


(Formerly J. BERLINER), 
HANNOYER. VIENNA. 


BERLIN, S.W. 


ELECTRIC WIRE & GABLE MACHINERY 


Of the most modern design, for Covering with Silk, Cotton, 
Hemp, Jute, Rubber, &c., Taping, & 


Machines for Braiding, Measuring, 
Varnishing, Stranding, 
Waxing, Core Serving, Cable Sheathing. 


The largest stock of patterns in the Trade. 
Special machines designed and constructed. 
Machines kept in Stock ready for Immediate Delivery. 


THOMAS BARRACLOUGH, 
Gruginesr and Wachine Waker, 
Offices >-20 BUCKLERSBURY. LONDON, E.cC. 1151 


RUBELLITE. 


An IMPROVED and Most Perfect kind of 
Vulcanite or Ebonite specially prepared 
for Electrical Purposes. 


0. BEREND & CO., Ltd., 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


ELECTRICAL 
ENGINEERS. 
Ingleby Works. 
BROWN ROYD, BRADFORD. 


Lathe Maker to the British and 
Foreign Governments, 


ESTABLISHED 1858. 


THE 


NEWALL ENGINEERING CO., 


LIMITED, 
36, FEATHERSTONE STREET, LONDON, E.C., 


Are equipped with High-Class Modern Tools, and 
are prepared to MANUFACTURE SPECIALITIES 
or PIECES IN QUANTITY which require accurate 
machining. 


SEND A SAMPLE AND ASK FOR ESTIMATE. 
OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS. 
Polishing Lathes and Materials, Lead-Lined Yats, and Complete 
Outfits of all sizes for Electro-Silver Plating, Nickelling, 
Gilding, Brassing, Coppering, &c. 

Aluminium in Sheet, Rod, &c., kept in Stock. Dynamos and 
Plant lent on hire. 

PRICES OF DYNAMOS FROM &6. 


Send for Catalogue and Testimonials. 


CARL OPPERMANN 
IMPROVED 
TACHOMETERS 
TACHOGRAPHS 
Manufactured by 
J. BUNDSCHU Magdeburg. 
THE [59] xxxv 
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Unsurpassed for Street Lighting, Saloone, 
Cabins and Deck Lighting, Theatres, Concert and 
Music Halle, Hotels, Restaurants. 


Correspondence Solicited 


PRICES AND PARTICULARS 
OW APPLICATION. 


EVERY KIND AND EVERY SIZE. 
Used all over the World. 
100,000 IN USE. 
BEST, HANDSOMEST, CHEAPEST 


Write for Illustrated Catalogue, showing 600 different Rheostats, 
any one of which you can order by a single code word. 


Ward Leonard Electric Co., Bronxville, W.Y., U.S.A. 


Devoted to Practical X-Ray Work, and 
Allied Arts and Sciences. 


SUBSCRIPTION 8s. PER ANNUM. 
ADDRESS— 


THE AMERICAN X-RAY JOURNAL. 


EUROPEAN EDITOR, 18, Nevern Road, Earl's Court, London. 


JOHNSON & PHILLIPS, 


MAKERS of the most modern machines for 
CABLE MAKING. CABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING LAPPING. 


. RUBBER, SILK & COTTON COVERING 


ELEGTRIC WIRE CASINGS 
BLOOKS, GLEATS, BOARDS sor SWITCHES 

Wa STOCK & MADE TO ANY DESIGN. 
ACCUMULATOR CASES. 


14, Union Court, Old BroadjStreet, E.C., and Chariton, Kent. 
BATTERY BOXES, do. 


HARRIS, 


E.C. 
YARDS rel DON. 


W. F. DIXON, 


63, Percival St., C.-on-M., Manchester, 
DIXON’S IMPROVED 


RAWHIDE 


METAL BUSHED 
SILENT GEARS. 


A Customer Writes :—“ We are 
far very well satisfied. . . . If they 
. only wear as well as they look likel 
do, we not improve Bas 
anywhere. 


80 B.H.P., from a Photo. 


[June 29, 1900 
Large Block bept of 
SHEETS, 
FUBRE, 
AOOUMULATOR 
BOXES, &e, 


THE HARBURG INDIA-RUBBER C. CO. 
London Warehouse: 


WINTER, 


D. H. BONNELLA SOK, 


68 & 60, MORTIMER STREET, WwW. 
Bicam Works & Kinby Mereet, Hatton Garden. 
Telegrams: “ Boncinello, London.” Telephone: 1868 Gerrard, 


IVORY. ROME, | HORN AND WOOD TURNERS 


Bell . 
Wall Sookets, 


AT LAST. 


NO PISTONS. NO DASHPOTS. 
ENTIRELY METALLIC. 


THE FOSTER 
PATENT 


“FULL BORE,’ 


Sizes ins. Bore. 
W. H. BAILEY & Co., Ltd., Manchester 


Telegrams CUIVRB,” LONDON. 
Telephone :—136, BASTERN. 


|| = 


MANUFACTURERS OF 


COPPER PIPES 


FOR 
STEAM, SUCTION AND EXHAUST. 


EXPANSION BENDS, 
As Supplied to the Leading 


ELECTRICAL ENGINEERS AND COMPANIES. 
JOHN DORE & CO,., 


HIGH ST., BROMLEY-BY-BOW, LONDON, E. 


POLLAND & CO., 


5, St. Nicholas Buildings, NEWCASTLE-ON-TYNE. 


“BEEZ” POCKET VOLT & AMMETER, 


AS SUPPLIED TO THE A: P.0., al CO.’S, TRANSMARINE 


OvVvER 10,000. USE. 
Pocket Volimeters made in various scales up to 250 volts. Pocket Ammeters made in 


THE New 


CABLE CO.'S 


various scales up to 30 amperes. 
Patent. Beware of Imitations. 


PATENT 


PRINCIPLE & CONSTRUCTION PROTECTED. 
WRITE FOR LIST “‘S.” 


RESISTANCES 


ARE INDESTRUCTIBLE, AND 50 PER GENT. 
UNDER ORDINARY PRICES. 


NEW “1900” MOTOR STARTERS. 


Sole Agent for Scotland : ELECTRICAL Tele; 
7}-H.P. 220-v. Avro, MAYES & SPIKIN ENGINEERS, 
19, Waterloo Street, GLASGOW. Firrep Stow Srarrine Gear. 171, CHURCH ROAD, HOVE, SUSSEX. am 
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J. BUNDSCHUK, 


17 Years’ Experience. Moderate Prices. 
June 29, 1900.) THE ELECTRICAL REVIEW. [59] 


TYPE OF ALL SIZES. 


Works and Head Offices: ASHTON-under-LYNE, MANCHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE. 


London Showroom: 117, QUEEN VICTORIA ST, E ©. ; | 


FITTINGS. 


LARGEH STOCK. 


BEST APPOINTED SHOWROOMS IN THE WEST END. 


| ELECTRICAL CO., Ltd., 
118—120, Charing Cross Road, London, W.C. 
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Sole Agent for Scotland : 
Mr. James Gray, A.I.E.E:s 7}-H.P. 220-v. Devaux Avro, 


WATERLOO CHAMBERS, 
19, Waterloo Street, GLASGOW. Virrep Stow Srarrine Geax. 


MAYES & SPIKING, 


171, CHURCH ROAD, HOVE, SUSSEX. am 


THE ELECTRICAL REVIEW. 


Makers of High Direct-Coupled or 
Continuous Oarrent 


‘Dynamos 


FOR ANY VOLTAGE AND SPEED 


FITTED WITH IMPROVED 


SELF-OILING BEARINGS, 


xexvi [60] 


ELECTRICAL WORKS, 
LIMITED, _ 


CORRESPONDENCE 


SPECIFICATION AND E.MLF. 


SCHATTNER CO., 


THE LONG-SCHATTNER 
PREPAYMENT METER, 


THE SCHATTNER 


ELECTRICITY: METER. 


No Mechanism whatever to get out of order. 
Simplicity, Accuracy, Cheapness. 
Prices and Quotations on application. 


TIMBERHILL, NORWICH. 


WILLIAM McGEOCH 


WARWICK WORKS, COVENTRY ROAD, BIRMINGHAM, a 


MANUFACTURING ELECTRICAL ENGINEERS, 


MAKERS OF THE HIGHEST CLASS OF ELECTRIC FITTINGS. 
ELECTRIC TRAM FITTINGS A SPECIALITY. 


LICENSEES AND MAFRERS OF 


wisows PATENT MOTOR STARTING SWITCHES. 


PATENT “A...” HIGH VOLTAGE MAIN SWITCHES AND SNAP-OFF H.W. SWITCHES. 
SWITCHBOARDS, LAMPHOLDERS, ACCESSORIES, &c., &c. 
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3 ‘SUNDERLAND: LONDON : 
108, ARGYLE STREET. BALTIC CHAMBERS. 11, CHARING CROSS ROAD, W.C. 
Telegrams: “McGEOCH,” Birmingham, London, and Glasgow. 
AGENTS FOR SCOTLAND FOR JOHNSON & PHILLIPS’ CABLES AND “ARK” LAMPS; “ SUNBEAM’ 
INCANDESCENT LAMPS; NALDER BROS. & THOMPSON'S VOLTMETERS AND AMMETERS. 8553 ys 
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| telephone :—2202, Gerrard. 118—120, Charing Cross Read, London, W.C. | q 
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CONSTRUCTION co., Ltd. 


HEAD OFFIOH — . WORKS:— 
90, CANNON ST., EC, BELVEDERE, KENT. 


| BEST FOR TELEPHONE & BELL WORK 


NO POROUS POT, 
THUS REDUCING INTERNAL RESISTANCE TO A MINIMUM. | : 


No. 1 _ ..... 3/- 


SPECIAL PRICE FOR QUANTITIES. ; 


9, RED LION COURT, 
Laying Solid System Mains at Brighton. Cannon Street, London. E.C. 


: 
Be 
| 


SPECIAL STOCKS 
LAMPS, 


GARLANDS, 


READY FOR USE 


WRITE FOR PARTICULARS— 


108, QUEEN YICTORIA STREET, E.C. 


29, 490003 ELECTRICAL REVIEW. 
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‘Telegrams: “ McGEOGH,” Birmingham, London, and Glasgow. 


AGENTS FOR SCOTLAND FOR JOHNSON & PHILLIPS’ CABLES AND “ARK” LAMPS; ‘SUNBEAM’. ' MOTOR STARTING SWITCH. 
INCANDESCENT LAMPS; NALDER BROS. & THOMPSON'S VOLTMETERS AND AMMETERS. 8553 
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YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


ConTRACTORS TO MANUFACTURERS OF 
H.M. GOVERNMENT. METAL Screws AND TuRNED WoRK 
Tue War Orrice, ADMIRALTY, Cut From Drawn Roos, §| 
PosTAL TELEGRAPH DEPARTMENT, &c., By Automatic MACHINERY FOR 
Ano Covoniat GoveRNMENTS. ENGINEERS, ELECTRICIANS, 


All these Goods are shown Full Size and kent in Stock. 


STRAIGHT DRAWH, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KEPT iM STOCK. 


ESTIMATES FOR SCREWS AND TURNED P4RTS ON RECEIPT OF PATTERNS. 
CONSIDERABLE REDUCTION FOR LARGE QUANTITING, 
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108, QUEEN VICTORIA STREET, E.C. 


VICTORIA 


ELECTRIC 


FOR ALL PURPOSHS. 


Of all Types for use in Continous 


DYNAMOS. 


OF ALL S8IZE8. 


GREENWOOD & BATLEY, Ltd., Leeds. - 


‘Utilising the WASTE HEAT from Steam. 


SAVES lectric Light 


Pomer. Stations 
‘hroughout the world. 


Item to he 
considered 
during the 
present 

HIGH PRIGE. 
COAL. 


Telegrams :—‘‘ ECONOMISER.” Works :—WAKEFIELD. 


INDEPENDENT 
CONDENSING APPARATUS 


Wilk lettin’ the Power of a Non-Condensing Engine from 20 to 
50 per Cent., or make a corresponding saving in fuel. 


For ELECTRIC LIGHT INSTALLATIONS, 
HIGH-SPEED ENGINES, &c., 


Twe or more Engines can be connected with one apparatus, and 
either can be stopped without interfering with the other. 
WRITE FOR LIST No. 2, POST FREE. 


PULSOMETER ENGINEERING Go., Ld... 


NINE ELMS I[RON WORKS, LONDON, S.W. 


OR 
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ESTIMATES FOR SCREWS AND TURNED P4RTS OM RECEIPT OF PATTERNS. 
CONSIPERABLE REDUCTION FOR LARGE QUANTITIES, 


fi | ELECTRICAL REVIEW. Tame 29, 1000, 


ELECTRICAL ENGINEERS. 


these CELLS 
UNITED . 


DURABLE. 
. EVERY COIL 
TESTED. 


Offices Warehouses: 
100 & 106, Cannon St., London, E.C., and 97, Boulevazd Sebastopol, Paris 


WorKS :—SILVERTOWN, ESSEX, PERSAN-BEAUMONT, FRANCE. 


Telegraph Addresses 
Rema LONDON.” Works GRAYSILWER, LONDON” 
Lavearees tilly Oaatle Street. 28, Olare Btreet. Brmesax 27, Albert Stress, 


GLASGOW cee 8, Bachanan Street, 
Square: Bess. -BELFAST 38, High Street, 


Ganorve ... Picthend Ohambers, Bute Docks. | ............ 4@, High Sirest. | DUBLIN 15, Andrew 


ESTIMATES AND PRICES ON APPLICATION. 


Printed by W. G. Wroxun, 7, 8 & 9, Hosier Lane, B.C,, and Published by the Proprietors, H. Arasasmun, Garanovaz & Oo,, at 4, Ludgate Hill, London, 
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